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PREFACE TO FIRST (1908) EDITION 


T N 1807 (T Survey (letachiiieut wa-^ (lopiit(Nl liy tin* Survi'yor (loiiiM'al oT Ht*ui»‘al 
to ox j)lor(^ th(‘ soiu‘i*(' of th(‘ (JaiiLit's: this was tlu' tirst (v\ ion to the 
Tliiualaya uudertakon for jnindy i*'roi;*rapIiioal ])urj)os(‘s. A huiulrod yiNars havt' 
now olapsod, during* which j^i'o^Ta phical and L;<*()l()i;ioal in format ion has homi 
steadily aoounuilatim’* and wo have at loni^th roaoh(‘d a slaL;(‘ ^\ hon* llnna^ is daiii^ta* 
of losing* our way in a ina/(‘ of unolassil*uMl d(‘!ail : it is thm’c'foro (h'sirahh^ to 
r(‘vi(uv our ])r(\s(mt position, to oo-ordinat<‘ our vari(‘d o])s('r\ at ions and to soo 
how far \\r havt' pro^rc^ssinl and what diro(*(ions ap])oar favtairahh* for futures 
linos of advano(\ 

Tlu^ ])ros(Mit pap(M* orii^inatod in a pro])osal suhniittial l)y tin* Surv(*> of India 
to tho Hoard of Sedontiiio >Vdvio(‘ at tin* nna^tim;’ of tin* latter in May IDOth The 
proposal was as follows: ‘‘'Tin* niinil)(‘r of travolh*rs in tin* Himalaya and Tilxd 
“is iuoroasini;’, and a wi(h*r int(*r(*st is l)(*ini;' <*\ino(*d by tin* ])ul)lio in tin' i^i'o^raphy 
“of tlii'se royaons. Tt is tln*r(‘for(^ projRisod to (*om])ilo a ])aj)(*r summarizing tln^ 
“geographical position at tin* ])res(*nt linn*." 

Subject to the modilieation that the scope of tin* jiapc'r should be geological 
as well as geographical, this projiosal has receiv<‘d lln^ sani*tiou of tln^ (lovernmeiit 
of India and tlni work has b(‘(*n (*ntrust(*d to us to carry out. On the; und(irstanding 
that the ])ap(U’ is inl(*ud(*.d ])rimarily for tin* us<* of tln^ public, wo have endeavounHl 
to avoid purely technical d(*tails and to prt'sent our lawsuits in a- ))opular maaim*r. 

Our subject has falk*ai naturally into four jiarts, as follows: 

Tart T. Tin* high ])(*aks of Asia. 

PvR'r IT. Tin* principal mountain rangi*s of Asia. 
pAur III. Tho rivi*rs of the Himalaya and TilK*t. 

Part IV. Tln^ giuilogy of tln^ Ilimrilaya. 

Though the four parts are essmitially intc!rdepend(*nt, each has been made 
as far as possible compleb^ in itself and will l)e published st^parately. The first 
thrt*(^ parts are mainly geographical, the fourth part is wholly g<3ological : the 
parts are subdivided into sections, and against each section in the table of contents 
is givmi iho name of tln^ author responsible for it. 

The endeavour to render each part complete must be our apology for having 
re])eated ourselves in more places than one : the relations, for instance, of a range 
to a rivtu’ have Ikmui discussed in Part II, when the range was being described and 
have been mentioned again in Part III under the account of the river. 

(iii) 



PREFACE TO THE EIRS'l' (1908) EDITION— 


As (ho iiiouiitaius of Asia lieeoine more .'iccnratoly surveyed, errors will 
douhdess he found in what we have written and drawn : it is not possible yet to 
arrive ;it correct tfeneralizations and we have to be content with first approxima- 
tions to truth. 

Maps, too large for inscadion in such a volume as this, are required for a 
study of the iliinfdayan mountai)is; the titles of maps illustrating the text are 
given in footnotes and are procurable from the ]\Iap Issue <.)(Tice of the Survey of 
India in Calcutta. Constable’s hand-atlas of India will be found useful. 

We are much indebted to llabus Shiv Nath Saha and Ishan Chandra 
Dev, n.A., for the can; with which th<\v have checked our figures and names, and 
to i\Tr. J. 11. Nichol for (he trouble lu^ has taken (o ensure tiui correctness of the 
charts. Mr. Kcclcs and .Major Eenox (Vni.vnghani have been kind enough to 
examine all proofs, ajid to give us the benefit of their advice and .suggestions. 
Mr. Eccleshas also supervised the drawing and printing of the charts, and we have 
profit(>d greatly by tin; interest he has shown in them. 

IVe have also to express our indebtedness to Messrs. T. D. Ea Touche and 
C. S. Middlcnuss for their kind assistance in exajiu'ning proofs of Part [V. 

S. (j. RiTUKAJin. 

11. II. H.VYmiN. 


Decenduir 


(iv) 



PREFACE TO THE SECOND (1982) KDITTON 


riHIIS book on the lliinrilaya ^lountains and ddbtH was orii»inally compiled as 
J- a centenary review ot‘ tln' Ljeoi^raphica] and ‘»i'oloL;ieal knowledge* which had 
boon trained dnrini^ 1S07-I007. The book has invaluable as a work ot* 

reference for surveyors and (cvplorevs, and tln*n‘ has betm a steady publii* demand 
for it both in India and J'hiroiitc 

As the original edition ])rint(‘d in lbo7 has Ix'come (‘\haiisf»‘d it has Ixam 
deenual very desirab](,‘ to issue* a ^t‘eond (‘dition and to lia\e this Ijroiu^hl u|) to 
datev Of th(‘ l\»e) authors w lio joint 1\ pre j)ai‘(‘d the original hook, Sir llenry 
Ilayde'u was kilh'd on the A!j)s b> a fall of rock in ll):k‘>, and Sir Sidiu'v Ihirrard 
retire‘d from t In* s(‘r\ ice in Sir Sidiu'y Hurrard was ask<*d if he wouM lx* 

vvillini» to und(‘rtakt‘ the ie\ision of tin* i;(‘omaphi(*al portions, and Ihis lie has 
most kintll> und»‘rtakt*u in collaboration with tin* th*odeli(* lb*anch oHict*. Tins 
gri'at advantage, of lia\im; this impeirlant work r(*-wrill<‘n as r(‘i 4 ards its jpx)- 
graphieal portions |)> an original author of tin* uniejin* standing of Sii Sidm*y 
Ihirrard is very cordially i e(‘oi 4 nize*d. 

The task of rewisiny Sir Jlcmry llaydem's ye'olooical contributions and of 
brin^iny them up to date has been entrustexi to Dr. A. A1 . ll(*ron, who r(‘(|m^sts 
that acknowledgment may be made of tln^ Ind]) giv(*n b.y Dr. (i. de* Ik (/ottm* in 
(jinrstions of ge*ological corre'lation and by ]\T<*ssrs. D. N. W'adia, \V. 1). \V<‘st, 
and J. lb Auden in tin* (compilation of tin* g(*ologi(*a 1 maps of tin* llinnllaya, that 
accompany this work. 


It. II. 'V no M AS, 

S (I rrrtfor (Jf^nri’nl o/ India. 

L. I.. bmtMOK, 

O////. I )i rrct d rahafauf f Sffrrt't/ af India. 

JIar(di ld'd2. 


(v) 
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THE HIGH PEAKS OF ASIA 


CHAPTER 1. 

TJIK 1’1MX( ITAL PKAKS AND 1'IIKID AI/li rrDKS. 

IN tli(‘ (‘.iiliiM- st.i, '_!rs (.| a.pliical iiivt‘-t ion tlir luovt imjxn t .i ill loat 

^ Inoiiiitjiiii Mi;i,s^ air llir IiImIi praL^. 'riir\' i!ia,\ lu‘. il i-' tnh‘, Init 

])l‘oiiLilU‘]i('r> (>1 |(*ll\ ijiiat'" aial tlu'N iii..i\ p(»s>('>-> porli.i.p> iio •,•»*( >|n;_;ira 1 siL’iii- 

li(‘a.ii('(‘ : l)iit t li(*y air ( riispu laai-v aii<! points : aii* 1 hr only nunin- 

ta/in i(‘atiirrs lhal <an hr oh>ri\r/| \\illi a.( ( ii ra,< \ Irmti a. di.staiKr: aixl llir (h‘trr- 
minalioii (t| ihrir poolmi'^ .lud hrr.dit'^ i> (hr lii-i ^trp ol tiir laddrr ol ;i('oyrn.phira.l 
know l('d^(‘. \\ lirii till' '•-irp hii^ hrtai ta.k<‘n. Imtlirr pin‘_:i(‘s> hi'ronn'N j)<»-^sihlr ; 

llir pra.k’^ (an hr niadr I iir ha.-^i." ol ''iih^fx piriit '^iii\'r\- . tlir (oiumv^ ol rivtO'S 
and tli(‘ poMtioji^ (•! hiLr"' tan In* laid down willi it‘iMad ii‘ tliriii : ili(‘ I !‘«‘nds aaid 
Imnis and nnojnil ndr- ol l hr rafrji*^ (an hi* iidrrn^d Irtnn tin* di- 1 rihnlion ol ilt(‘ 
1 )(‘a k’s. 

In 1 li(' lollowiirj d'ahlr- f to \ a.ll 1 li(‘ peaks ol \>ia that hr\r hrrii lonnd 
1o (‘\r(M‘d iM.tMKl Irri in liri-l't ai(‘ ratalo'jiirtl in older ol iiiaymlinh': th(‘ir ytx)- 
!iraphi(’al ]>osition'' are ^how n in tln‘ li\r roii(‘spondiinj rhait-. niiniheri'd also 
I to \ . 
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2 THE HIGH PEAKS OE ASIA. 

Table III.— Peaks of the third magnitude, between 26,000 and 27,000 feet in lieiglit. 


Referonco 
Number 
of Peak. 


7 

8 
9 

10 

11 

12 

i;i 

II 

15 

10 

17 

18 


Name or Symbol. 


Dhaulagiri 
('ho Oyu 

Kulang T 
Xanga Rarbat I 
Aniuipurna I 
(lasherbrum I 
liroad Peak . 
(Jaslierliruiii 11 
(Josainthan 
(iasherbiMini IV” 
( JashfM'l)rMnn TIT 
Anuapurna II 


Peak and 
Sheet 
Numbers. 


0/02 P 
5/71 L 
11/71 I) 
18/43 1 
Shef‘t r>2 P 
23/52 A 
10/52 A 
21/52 A 
40/71 II 
10/52 A 
2(p52 A 
3/71 I) 


Numlier 

of 

stations 

from 

wbieh the 
height was 
observed. 

4 

System. 

5 

Height. 

6 

Ijatitude. 

7 

Rongitude. 

8 



fat. 


c, , 

7 

Nepal H imfilaya . 

20.705 

28 41 IS 

8.3 29 42 

5 

Nepal H imfilaya . 

20.750 

28 05 32 

80 .39 51 

3 

Nepal Himalaya . 

20.058 

28 33 00 

81 3.3 43 

8 

Punjab Himalaya 

20.020 

.35 1 1 21 

74 .35 24 

8 

Nepal Himalaya . 

20.402 

28 35 44 

83 49 19 

4 

Karakorum . 

20.170 

35 43 30 

70 41 48 


Karakorum . 

20,400 

35 48 .35 

70 .31 2.3 

2 

Karakorum . 

20,300 

35 45 31 

70 ,39 15 

2 

Nepfil Himalaya . 

2(),2!H 

28 21 07 

85 4() .55 

2 

Karakorum . 

20. 1 SO 

35 45 .38 

7(; .37 02 


Karakorum . 

20,0! >0 

.35 45 .30 

70 .38 .3.3 

5 

Ne]»al Himalaya . 

20,(H1 

28 32 05 

81 07 20 


Table JV.— Peaks of tlio 

fourth inagnitudo 
height. 

1 

Referenee 


I’eak arnl 

Number 

of 

stations 

Numlier 

Name or Symbol. 

SlHM't. 

In >m 


Num bers. 

whieb the 

j of Peak. 

1 

2 

3 

leigbt. WHS 
observed. 

4 

19 

(J\a,eliung Kang 

3'7J li 

1 

20 

Dastn ( lliil 

20' 12 P 

- 

21 

Himalehuli 

19/71 J) 

1 

•)•> 

Kangbaebeti . 

<1/78 .\ 

1 

4 

23 

Ngojumba Kang 

2/71 L 

21 

Kulang 11 . 

10/71 D 


2.5 

1-:^ .... 

Sheet 72 r 


20 

Maslierliruni East . 

7 52 A 

7 

l! i 

Nanda Devi 

1 15 .53 N 

9 

28 

('liotno Loiizn 

1/72 M 

2 

29 

Maslieibrum West . 

S/52 A 

3 

30 

Nang.a Parbat TT 

17/13 1 

2 

31 

Rakaposlii 

27/ 12 L 

.3 

32 

Hun/.a-KuijJi 1 

32 H 2 L 

3 

33 

K unjut. No. 1 

12/12 P 

*> 

31 

Kfimet .... 

49/5.3 N 

0 

35 

Nameba Rarwa 

5 '82 <) 


30 

XLllI . . . . 

,5/02 V 

.5 

.37 

Sberpigang 1 

3<>/52 A 

4 

38 

(lurla Mamlbfita 

7/(52 E 


39 

.lano . . . . 

13/78 A 

9 

40 

Hunza-Kiinji It . 

.31/42 1. 

1 

41 

Sberpigang 11 

35 /.52 A 

4 

42 

K--^ . . . . 

29/52 E 

2 

43 

XLIV . . . . 

0/02 P 

3 

14 

'ririr b Mir T . 

7/37 P 

2 

45 

P604 

44/71 H 

2 

10 

MakfiliiTT *. 

Sheet 72 M 

. . 

47 

(diogolisa 

25/52 A 

4 

48 

Satellite of (lo.sainthan . 

7/02 P 

7 

49 

Kungur * , . . 

4/42 N 

2 


S\ stem. 


Xe])ril Himalaya 
Karakorum 
N<*pal Himalaya 
Xe})aJ Himalava 
Nepal Himalava 
Nepal Himalaya 
Nepal Himalaya 
Karakorum , 

I maun IlimalaA 
Nepal Himalaya 
Karakorum . 
Punjab Himahua 
Haramo.sh Ridge 
Karakorum . 
Karakorum . 
Zaskur Range 
Assam Himalaya 
Nepal Himalaya 
Karakorum . 
Ne]ial Tibet Waf 
shed. 

Nepi'il Himalaya 
Karakorum . 
Karakorum . 
Sasir Ridge . 
Nepal Himrilaya 
Hindu Kush 
Nepal Hiinfilaya 
Nepal 1 1 imfilaya 
Karakorum . 
Nepal Himalaya 
Muztagh x\ta 



Heijjlit. 

La( it udi*. 

Lnngil iide. 


t; 

7 

S 


f,rf 


.. , ,, 


25,!t!HI 

2s (t5 52 

8(5 4 1 41 


25,8158 

.3(5 19 .35 

75 1 1 20 


25,801 

28 2(5 0.3 

81 .38 .31 


25,782 

27 12 59 

88 00 17 


25,7.30 

28 0(5 21 

8(5 41 15 


2.5,70.5 

28 .30 12 

81 31 07 


25,700 


8(5 5,3 2.3 


25, <500 

.35 .38 .3(5 

7(5 18 .31 

a 

25.(545 

.30 22 32 

79 .58 22 


25,(510 

27 .5.5 17 

87 0(5 44 


25,010 

35 .38 29 

7(5 18 23 

L 

25,572 

.35 1.5 22 

7 1 .35 1 1 


25,5.50 

3(5 08 .3!) 

74 29 22 


25,510 

30 .3(» .3!) 

71 .31 20 


25, 1(50 

3(5 12 21 

75 25 0.3 


25,147 

.30 55 J.3 

7!) 35 .37 


2.5,4 15 

29 37 .51 

9.5 03 31 


25, 129 

28 45 15 

8.3 2.3 2.5 


25,100 

35 21 01 

70 50 .55 

er- 

2.5, .3.5,5 

.30 20 IS 

81 17 57 


2.5,291 

27 40 50 

88 02 47 


25,291 

.30 .31 54 

74 .30 01 


25,280 

35 24 24 

70 50 50 


25,280 

34 52 00 

77 45 13 


25,271 

28 45 1.3 

83 22 40 


25,203 

30 15 21 

71 .50 32 


2.5,131 

28 21 17 

85 48 45 


25,120 

27 54 58 

87 04 54 


25,110 

35 36 44 

70 34 23 


25,0(54 

28 44 07 

83 18 53 


25,140 

38 39 23 

75 13 05 


Sir Aurel Stein prefers the spelling Kongur. 



TliK IIKJll PKAKS OF ASIA. 


Jablk a.- IViik’s (if tilt' filth TUiitinitiido, lietwcoii ‘J4.000 mid 2r),000 U'oi in licight. 




1 

! 

Niiniher f 

nf 1 

stat lotis 

1 



Peak and 


Xumix'r 

Njirrit' (_)i .S\ mln.il. 

Slu-et 1 

fi out 

.S\ Ntem. 

of Peak. 

NumOerN. ! 

w hieh t he 




difiiilit wa.s 


1 

2 

.0 

ohser\ ed. 

1 

.7 

.■)0 

|{oioliau:hrii(liiinasir 

.0042 L 

S ; 

Kaiakoniiii . 

71 

XL\ .... 

S 02 P 

7 

Nepal Ihmal.av.i . 

72 

Kiila Kanirri 1 

10/77 L 

2 

XssiHii 1 lima lav a . 

7,0 

XWVl 

I S 02 P 

1 

Nepal Mima lav a. . 

7f 

Kiil.'i KauLM'i 11 

10 77 L 

1 

\N>am Mima lav a . 

.7.7 

i^:-‘ .... 

Sli.-ei 71 L 


N»‘pal Ihmal.ava . 

70 

Kul.-i Kaiiizi'i 111 

12 '77 L 

1 ! 

\sMim llimalav'.a . 

77 

Ma.iii(>sto?iL^ . 

12 '.72 K 

1 

Karakonim . 

.78 

XXXV 

2'7I 1) 

1 i 

N(‘p.il Himalav.a . 

70 

Knia lvaii'j;ri 1 . 

II '77 L 

1 

■\<^'Nam llim.ilava . 

OO 

K’* .... 

0M72 P 

.> 

,S.isir Pid'^e . 

01 

K-'‘ .... 

.00,72 P 

.» 

Sa^ir Pidire . 

02 

NosluKl 

Sleet 37 P 


ilindii Kiish 

(i.O 

Tin. li AlTr 11 

Sllief .07 P 

2 

Hindu Kii''h 

r.4 

07*1 a Ml Kaaieii 

17/72 P 

1 

Kaiakoium . 

07 

.TonsouLf 

00/78 A 

2 

Nep.al llimalava . 

r.ii 

Imlii-. XaLjar Walerslicd 

10 12 L 

»» 

llaianiosli Ki(h 4 e . 


X.». 2. 




r.7 

O’ineli Mt ill 

Shed 07 P 

2 

Hindu Ku^h 

os 

LVIl . . . . 

1 Mi; .7.0 N 

.0 

Kumaiin llim.ilava 

r.o 

ri!j;li Ala, 

7/12 N 

2 

Mu/.t.iL'Ii \la 

TO 1 

K ' - 

8,72 P. 

1 

Karakorum . 

71 

(Oo.M* ei-Mijiaiiioii of K"’’ 

.18/72 P 


S.i'^ir llnl^e . 


aii<l K*' 




72 

Ivnnluii No. 1 

0/(il P 

•> 

Kunlun 

70 

(Ijuif.sli lliiiiul 

0/71 II 

1 

Nt‘p.71 llim.ilava . 

71 

Kiiinliis 

r,lP/-72 A 


Kaiakoium . 

77 

l.'dor o- Na,l . > . 

OOiich ^rl^ IV ' 

Sheet 07 P 

- 

1 Hindu Kush 

Maramosh Kiilj^e . 

70 

Maraniosli 

.78/10 1 

.0 

77 

|{iira» Pr.ik 

;7l/.72 P 


Karakorum . 

7S 

West ll'i Maniiu 

IS/.70 N 


/askar llaiiire 

7i) 

.SO 

Kast ll)i M.aniiii 

Clnireii llinial 

Sh'-et .70 N 
1/02 P 

7 

Zask.lr P.anee 

Nepal Himalava . 

SI 

Sad lshtr.i'.ili . 

1/12 1) 

.> 

Hijulu Kush 

S2 

Kinijiil No. 7 

7/12 P 


Karakul um . 

.8,0 

Satclliti- of KuielienjUMk^' 

l' r.;7S A 

•) 

1 Nepal iiiiii.ilava . 

SI 

1 N alkali kar 

.sheet Ii2 P 


Nep.7l-'rihel Wafer 
shed. 

S7 

1 Sli 

(Oiaiillall^f 

1 KaOrii . . . • 

12/72 1 
10/78 A 

2 

2 

! Nep.il llim.ilava . 
j Nejial Him.da^a . 




(> 


un 

LM . SX.i 

‘Jl.TSf 

L»i,7r»(> 

•JI,7IO 

LM.7IO 
LM . <)!!(» 
LM.IISS 
LM.fUlO 

21. oil I 
2M.S1> 
21,172 
21,170 

2 1, Mil 
2l.:{01 
2i,:iss 


2l,:i70 

2i,:i:io 

2 i ,: io () 

2 

2l,2SO 

21,271 


2 I , 27 <^ 
2l,2;iO 
21,200 
21,170 
21 , ir >0 
21,1 10 
21,000 

2I,OSO 

21,(»01 


21,012 

21.002 


LaliluOo. 


7 S 


M\ 2<i :iO 

2s 11 o:i 

2S 11 02 

2s or. oo 

2S 02 10 
2 .S 01 27 
2S O.O 1,0 

o:. os r>i 
2S 02 I I 
2S 0 1 I 1 
01 IS II 
01 oO 01 
00 20 0(i 
00 l.-> 17 
or. 01 OS 
27 r>2 r.2 
00 00 II 

.00 Hi 00 

00 21 ;>s 

OS Mi 10) 
OS S 
0.7 17 10 

01 .72 2.7 

or. 17 IS 
2S 2.0 00 

0.7 01 00 
Oti 22 OS 

0.7 .70 20 
0.7 21 22 
.00 ,77 00 
,0O .7.7 i)l 
2S 40 .71 
.or. 02 77 
.0(i I!1 OO 

27 17 1.7 
I 00 1711 

' 27 10 01 
I 27 or. .00 


71 10 72 
.SO 21 71 
00 .07 0!» 
S.O 70 01 
00 27 .00 

50 71 17 
!>0 27 2S 
77 01 II 

51 07 (h7 
OO 20 .70 
77 IS 22 
77 17 Mi 
71 ( r 7 OS 
71 M>72 
77 07 01 
SS OS 12 
71 72.01 

71 -10 01 
70 .70 71 


7.7 

07 00; 


02 ' 

77 

01 2.0 

77 

11 18 

SI 

OS 12 

8,7 

07 1.7 ) 


10' 

70 

•18 07 

71 

70 72 

71 

7.0 72 

77 

22 OO 

70 

01 10 

70 

.Oli 00 

8.0 

12 -1.0 

72 

00 .78 

7.7 

02 1 1 f 


10' 

88 

1 1 77 

81 

2.0 30 

80 

.78 .70 

I 88 

00 .70 
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THE HIGH PEAKS OF ASIA. 


Tabi.h VJ. (Xlior peaks of iiiore than 24,000 feet, whose positions and heijvhts are 
not yet siillieieiitly well kiiowji for inclusion in 'Fables I- -V. 


liofcnrut* 

XijiulH-r 

of 

1 

i 

1 

Name ‘>r Sn nibol. 

O 

IN ak Jind 
Slu-i't 
XuiJilxr.s. 

of 

slat ion^4 
f roni 

wlm li the 
Ijei»;lit \va» 
ohnc'ived. 

4 

System. 

r> 

Ui*i;^lit. 

t) 

Latitude. 

7 

Lonf.'i1ude. 

s 


i 




fed. 



H7 

1 

N. n. Salfllitt' of K“ . j 

o7 rn A 


Karakorum . 

24,7.',(i 

rf) 0.7 2.7 

7(i 28 

SS 

N. n. 1 . . . 1 

Sheet tiL* 1* 

• » 

X»‘]>ril Himalaya . 

2 I.SIM) 

2s 70 

S;{ 72 27 

S!) j 

(otiino . . . i 

SJieet 12 li j 


'IVans- Alai llaiiL'e 

2l,;V.)n 

;1S .7(1 40 

72 dl 2d 

fMI 

Kuiijut. Xo. 1* 

11/12 1* ' 

i 

Karakul imi . 

2i,:>.s(> 

:H) 12 1.7 

7.7 1.7 12 

'.n ! 

Satellite of Kaiic)i< ii)uii;j':i 1 

2,7.SA i 

o 

Himalaya . 

21,:{44 

27 72 IM 

S.S dS .‘{7 

:>L’ ' 

Tiik li .Mt \- . / 

Shr. t :{7 1‘ 

2 

Iliiulii KikIi 

2l,(>7h i 

:{I) Hi 17 

71 18 72 

in 

lliin/a Kiitiji 1\ 

12 n 


Karak<»nim . 

1 

2I.H1I 

1 1 

;u> 21 Id 

71 II 1.4 


The ((lU'stion, “what (onslil ut(‘s a peak," has l)(‘('n eonsidcFed in (diapler 
IS, Part III, in a leferema* to tlie dise()V(‘]y of Teiam Kan^ii. File (jiiestion, 
I5y whom was Hount Ev(‘r(‘s( dis('overed is eonsideied in (1iaph‘r 2L 
Pait III, in a reter(*n<'(* to the Xepfd llimfdaya. 

A eolumu has b(»eii ineluded in Tables I to \’ sliownim the niiinber of stations 
from whieh the ]iei,i;ht of (nk'Ii peak has betui obsei*V(Ml, h'or the attainiiKUit 
of aeeiiraey it is moie |)roiitablc to observe a j)ea,k from dill’ej'ent [)la<‘es a,nd dis^ 
ta-iua's tha,n to multiply observations from any one station; and lh(‘ jiiinibei* of 
ol)serviu'i stations is an indiealion of the trustwanthiness of lh(' resnltiim’ vaJiie 
of altitude. The a,eeuraey of the a.do])t(*d va.lnes of h(*i^;h1 is disenss(M| lierealtei’ 
and num(M‘ieal ('stimates of the ummiitmles of the (‘rrors that may exist are 
formed. 

A eolumn lia,s also been ineluded showing the Snrviy of India nnmbt'r and 
yheet- of ea.eh [)vii\<. in ease the reader requires more (hitaih'd informat ion. 

The latitude a.nd lon^it-ude of eaeh pea.k have* been i>iven in the taldes, so 
that its position on the charts may be ascertalued. In the draina,i!:(M harts XXIV" 
to XXXI \' (appended to Part 111) these positions have been marked exactly: Init. 
in (halts I to \' tluj sc'ah* is so small tliat in crowded clusters then*, lias not lieen 
always room to mark t he precise position of each p(*ak ; a few of the synd)ols 
overlapped, and liad to be slie^htly displaced in order to make room for 
others. 

It will l)e noticed that, every peak of (hart 1 is shown by a larger and larger 
circle on each of the successive (.hart.s II to V ; the reason for this increase is that 
at the level of 28,UUU feet Ivanchenjunga, for example, is in nature hardly more 
than a point, but at 27,000 feet the contour round Kamdienjunga encloses an 
area ; and at 24,000 feet a liorizontal section taken through the Kancheujunga 



Till*: PKAKS OK \S1A. 


])y]‘anii(l would >Iinw lliat a ((nfsitlt'nihlr art-.i ol tlu' «‘arll)s ''Url.i'O li;ul attained 
that el(‘Vatioua^ 

[ji tlH‘ liltli oolmmi of (‘arh lahle is i^ivou the raiiue on wlm li eaeli )»ea.k is 
sitiialed. llie ureat lliinrda.\a ramie Ixuiii di\ided into tour -<erii(am; 

(i) the Punjalt llimala.va frcau tin* Imliis to the Suth'| : 

(ii) the Kuuiaiin Hiniala.va. lr<»iu the Sutlej to the Kali: 

(iii) the Ne|)al llimala.va. fi‘om the Kali to tin* hist a : 

(iv) tli(‘ Assam llimrdava. from tin* Tista to the l)ralima|)ut r.i. r 

1 h(' re!ati\e po^itioim <if the i.iuves immtioued lu tin* 1al»l(‘s are shown oti 
tlie laiiue ihart wliii-li s(‘r\(‘S as a. I rout ispitsas 

\\ (‘II -I inurtt judhs IhIoh' 'llJKHI fiif. In Talih‘ \ II ar«‘ m\«‘n the details ol a, 

lew w ('ll Kmtw 11 ]iealv-. which ale h ss than LM.taMi h'cl m hcmht. This talilc iiiillLe 

i la‘ |tr(Ma‘dm<j do(‘s iioi contain the nanH'- ol a.ll peaks al’o\(‘ a ^ eitaiu licn.dit, and 

is not Iherilorc a cojit iniia,t loii of Ta.l»Ie \'. .'^oni^' pe;d.s have hcim omitted which 
c‘Xc(M'd in h('iiht man\ ot tlncsr of Talile \ II : to "i\'e (Mnn|)h‘lc lism ol all known 

jx'aks would he to ('on\«'rt this paper into a nunicric,d cal ,do'_iim. 

A 'jic'a.t maiL\' ol the p(‘a.ks <»! Ia.lilc* \ II aic‘ \’isd>h‘ Iroiii Mus^oiH'ic a.nd 
l.audoiir. a.ud lh(‘ir oiiliinc,-> arc* -^hown in ('halt \’ I I I . L The pamirama. ol’ (T.irl 
\d I I is con(ium»iis Irom h'll 1<> li'.dit • if ha.^ Imn-ii drawn m iIik'c -«*cfions that. 
i1 nii'ihl lie ma.dc lo lit ihc -i/.«‘ ol lh!-> papen. rii" rcicrcncc hutci- \ aaid l> 
ha.ve I'ccm .iddc'd to indfatc' coiit inn 1 1 w 
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THE HIGH PEAKS OF ASIA, 


Table VII. Some well-known peaks, the heights of which are less than 24,000 

feet — contd. 





Number 







Peak and 

stations 





Niimfier 

Xarne or Symbol. 

Sheet 

from 

System. 

Height. 

Latitude. 

Longil ude. 

of Peak. 


Numbers. 

whieU the 








loit^ht wa.s 








observed. 





1 

2 

3 

4 

.5 

0 

7 

8 






jWt 

0 t tf 

o / // 

io:i 

(jan^jotri* 

n/r>:i .1 

3 

Kurnaun Hinirdaya 

21,700 

30 52 58 

78 52 14 

104 

(ianihar 

i:i/r >2 1) 

1 

Punjab Himalaya 

21,140 

32 55 07 

70 42 48 

ior> 

(Oinri Siinkarf 

0/72 1 

0 

Nepfil Himalaya . 

23,440 

27 57 52 

80 20 10 

100 

(J\ala l*eri 

Sheet 82 K 


Assam Himalaya . 

23,400 

20 48 52 

04 5tl 05 

107 

.laonli .... 

l7/r>3 .1 

i 

Kurnaun ITimrdaya 

21,700 

30 51 17 

78 51 25 

los 

.libjibia Mast. < X 

r47/71 H 

2 

Nepal Himalaya . 

21,830 

28 07 41 

85 52 10 

100 

tJibjibia West ' 

55/71 11 

2 

Nepal Himalaya . 

22,870 

28 10 25 

85 40 51 

110 

Kailfis .... 

Sheet 02 M 

2 

Kailas 

22,028 

31 01 02 

81 18 50 

111 

Kaiifinaiin 

Sheet 42 A 


'Prans-Alai . 

23,000 

30 18 20 

72 50 03 

112 

KiMlarnatb 

7/53 N 

0 

Ku maun 1 1 i ma laya 

22,770 

30 47 53 

70 04 07 

no 

Kliarcbakuntl 

8/53 N 

1 

Kurnaun Himalaya 

21,005 

30 40 1(5 

70 07 17 

114 

KinijipiJ 

30/78 E 


Assam lliinalava . 

22 252 

27 50 4(5 

80 20 10 

Ilf) 

Lnrikho 

Sheet 42 D 

2 

Hindu Kiish 

22,(541 

30 4(5 30 

72 2(5 10 

11(5 

Mer or K"ina§ 

7/52 H 

2 

Punjab Himalaya 

23,250 

34 00 48 

7(5 03 22 

117 

Muztagb 

l/Ol A 


Kunlun 

23.800 

i 35 50 21 

80 14 10 

Il« 

>iuin|»a 

Sheet 02 E 1 

4 

Nepa 1 1 1 1 ma lava . 

22,102 

.30 00 37 

81 00 03 

no 

Xnnilakiia 

70/53 N 


Kurnaun Himrilaxa 

20,700 

30 20 5(5 

70 43 00 

120 

Xandakot . . . i 

41/02 H 

3 

Kuinann Himalaya 

22,510 

30 1(5 51 

80 01 11 

121 

Narsin^ 

44/78 A 

4 

Nep.'d Himalaya . 

10,130 

27 30 40 

88 17 02 

122 

Nilakanta 

28/53 N 

.3 

K 11 maun Himalaya 

21,(510 

30 43 52 

70 24 28 

i2;i 

NodziiikaiJ^fsa 

1/77 L 


Nepa l-1’i bet Water- 

23,704 

28 57 10 

00 11 .33 





shed. 




121 ! 

NyeM<hen-tam?*lha. 

5/77 J 

3 

Ny en eb en • t ani^ - ! b a. 

23,255 

,30 22 17 

00 35 18 

1 2r» 

Panch (Jlifilbi 

02/02 B 

3 

Kurnaun Himalaya 

22,050 

30 12 51 

80 25 41 

12(5 

Paiidim 

18/78 A 

8 

Nepal Himalaya . 

22,010 

27 31 .38 

88 13 10 

127 

l^aiibnnri . . 

(50/78 A 

•> 

Nepal Himalaya . 

23,180 

27 50 5(5 

88 50 30 

12S 

lliwo Piiargynl North . J 

30/53 1 

2 

Zaskar 

22,210 

31 51 08 

78 44 30 

120 

Kiwo Pbar^xyul South ' 

41/53 1 

2 

Zaskfir 

22,170 

31 53 05 

78 44 05 

i:io 

Sartfui'oin 

04/53 1 

2 

Kiiinaun Himfilaya 

20,370 

31 00 08 

78 30 04 

i:n 

Sit or Nana,i 

1 /52 V 

0 

Punjab Himalaya 

23,410 

3.3 58 5(5 

70 01 .31 

1 :i2 

Siinvo .... 

14 78 A 

2 

Nepal Himtihi\a . 

22,300 

27 10 44 

88 14 38 

i;i;j 

Sri kail! a 

7; 53 J 

1 

K iimaun H ima lava 

20,120 

30 57 25 

78 48 22 

i;i4 

'rcii;/ri .Khan 

Sheet 11, 

, . 

Tien Shan . 

23,(500 

42 21 10 

80 1(5 43 



( 'hi^e^e 








3’urk i stall 








and Kansu 






i:ir> 

'riiarlasajiar . 

14 '53 3 

o 

Kurnaun Himalaya 

22,010 

30 51 41 

78 50 45 

i;i(i 

1 'r/ isfil MasI 

121/53 N 

4 

Kuinaiin Himalaya 

22,320 

30 10 14 

70 52 24 

1.57 

j 'rrisfil Wc^t . 

! 

117 53 N 

7 

Kurnaun Hirnrilaya 
I 

23,3(50 

30 18 43 

! 

70 10 40 


* ] lie twill of Jaoiili. 
+1 'OHl>le-T eal.ed. 


ll'riie twill of Mer, 


J.lVins. 

§'rhe twin of Ser, 







TtlK llUlll TEAKS OE ASIA. 


CHAPTER 2 

N^MUS IN TUH lU.VI.U'V. 

^ .»■ I mil .UT' pii'SiM v<‘0 >>' I ‘I 

„.l,„ 1,...,1 

SlU'vc'y; lli'A 1<-11 „f i,„|i,i l,,is ni its l:.'-i>tH'A simil.u 

,,n,l ail'd iu liyo-.mmo .'poi'lis. ^ .Vn-'ii'ul liu.U.n;-. 

lutmuiufiits <>l til'' 1'"'^ ''^ " I tuiicli. aiu'it'iil’ u.inu's impn'ss 

,,v till'll' M.Ull'l .Utll l, . 1.111 , „,.„„„tl',lls II, ,u 

N.UUl'S Mil'll . 1 .S 1 1 1111.1 1'l,' 'I „f Vvilllliv.,. lliul 

....l^p.lliMllL Mllll till' 1" '''Y ,, ■ , - ^1, ,,,,. ,,.„UI,lll'l'S of 111-' ''""'••I'^l' ''''‘I 

N, mil's Ilk.' tl'in." n '-'i Y';;;;,,,.. ,i,.M i'X,,loi'",'s lo 1,1.0 

..uti'i'iiiis" ol th" Ai'y...n 1"-'"“\Y' ,„„„,„,l.,i„ri. ol tin' IliiiMkiv.ui “> 

llini.-ikivnii ..oi"."S ".H'l 1"^-"" ,,„a iii'iiks .md Iomi.s. is ., n'ni.ii'k.il.li' 

till, (i.m-i's. Mdli ,, , ,,'li.' of 111.' I’-'i-''!" iiiV'''"""' 

Tl""l'^-^'^- Y' ir.'li!'.:'^^^ - iiiinii' 1.1, 1'lit 

of Ill'll". "1 Ul'X.Ul'l''!' >1"' 

- 



oi'i.,,, iu I'istoiv. .'.Ii'l tlnis „ IS 

"" 1-'''^^ k.,,,„ho-, or Wi'sH'i'ii Tilii't,'.!' Ni'iiul 

l.;^,.|.y .M.,..j,';i,iilii'r I" ''0U"'|"" ,nv iii iouta,.'l, iiu'ls d ui'i'i'.ssiii'y 

or Sikl-iin. wlu'i'i' T""l'i'-- 

to imdi'ist.m'l till.' i„.,vddi',i.i.'.il ivilli wlii'-h his min'l l,."'oi.ioa 

to I'.uilili' h .,11 1" .'M.il.' i,,’,,,!,.!..,. |„. MU. dll" lo .M>l'ly 11'" 

oviii'i'ssi'd ; w.llioii siii „,,„,,,,^,l,v. l*.i'fori"l"i..li.i'.i, tli''.'''fon'. with 'lU.'s- 

l,rs '"'"""‘"t ri 1 11111 i.ili-o'lii''iiV^ I'"'-" •* "'"'Y" 

tions of uomi'ii' lidiii' i,,il,ii'.i''i''l tlu-'.'oui'.iiihii'id inuiu's. 'I’liis ontlme 

.r, 
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Historical Table showing the dates of important events in history ivhich may have 
injhicnccd the nomcnclatare of the Western llimdlaya and Western Tibet, 

3000 to 2000 B.C , — Invasion of India by tl)e Aryans wlio migrated from 
Persia tliroiigli Afolulnisbln. Mongolians from Cliina settle in Western Tibet. 

1500 li,C, An the Malifibliarata and the Eamayana references are made to 
many geographical iia-mes sueli as Kailas, Sindlni, Manasaiowar, Kasmira. 

570 7hr\-~TIie doctrines of Binldhism arc preaelied in India.. 

521 liXK {The Persian hJfnpire). -The eojupiest of the Punjab l)y the Persians 
under Darius the (heat. Tlie names Jndostan, Hindu, Indus (corruption of the 
Sanskrit Siudhu) dale from the Persian Kiujhre. 

150 B,C, Herodotus mentions Tibetans esta.l)lisiied in Western Tibet, and 
Dards in (digit. Tlie Afghan name Palhan has been timed in Herodotus 
(Stein), 

32i B,C, {The (heel' Em pi re),- -The (haadc invasion of India under Ale^aaidcr 
the (heal. Tlu' (h‘(‘eks ado])led many Sa.nskrit names. Init changed their pro- 
mmeiations and s])ellings. 

32! B.C — Cliandragupta King of tlie Punjab. 

2(j(( B.C. (The Buddhist Empire ), — The Empire of Asoka extends over India 
and Afglianistan. 

210 B.C. to 000 A.D.~ BuddJiism spreads from India into Ihbet : Kailas 
and Mana.saroc\ar, saeied to the Aryans, became sacred to the Tibetans. 

007 to ltK)7 A. I ). — Invasions of India by Mahmfid of Ghazni. Arab geo- 
graphers begin to visit India. 

1200 A, 1), (The Mongol Empire ). — (dengkis Khan founds the Mongol empire, 
w ith his capital at Karakorum ; he conquers Central and Western Asia and 
invades India. 

1201 A.D , — Hindu rulers of Kashmir are replaced by Muhammadan. 

1332 to 1342 A.D . — ^Ibn Batuta visits India, and writes his travels. 
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13l)S AJ). (27//' Tai'tar hhupire), -Iiivusiou of Iiuliji jiiid Ivusliiiiir by the 
Amir Timur. 

1320 A.IK {Thv Mufjlml Entpin). .Mn^luil lim|>iro of Delhi is foiiiulod 

by tliL‘ lMu])Pi«)r Lblbar, who was ilesoLMuled frt>m botli DeMU^kis Khaii ami Timur. 

Muhiuamadiui writers iiitrodurc nuuiy iiiodi'ni l^3rsiall iiaiiu's : t hose must not 
be eoufiised with the old Persian iin.mes that date from Darius. 

1331 A.J), Alirza Muhammad Haidar at (lie head of a Muhammadan army 
from Kfishuar crosses the Karakorum pass, coiupiers Little 'I'ibet and invades 
Kashmir. 

13S(i J. /.A- .Muhammadan rulers of Kashmir are replaced l»y tin' Emperor 
Akbar. 


26‘W J./A--Th(‘ Dards (Aryans) of t iili^it-l lunza and the Tibetans of lialti 
becouK' Alulijimmadaus. The eountrh's then iM'e.ouu*. known by the Persian names 
Dardistan a.nd Baltistaii. 

l}3i) A, I).- -Kashmir (‘<)n(piered by the Afghans under Ahma<l Shah Dur- 
rani. 

ISIO A.l ). — Kashmir (‘onquered by Ranjit Singh, the Sikh monarch. 


IS 13 Tbihlb Singh, Maliaraja of Jammu and Kashmir and leader of 

the Dogras, conquers Ladakh, a Buddhist province subject to Lhasa ; a year 
later lie annexes Baltistan. 

1837 AJ ), — (Jeographical interest becomes focussed upon Western Tibet by 
Colonel Alontgomeric’s discovery that the second highest mountain in tlio world 
is situated there. 


o 
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Historical Table shelving the dates of important events in history which may have 
influenced the nomenclature of the Eastern Himalaya and Eastern Tibet. 

2000 B.C. — Migrations of Mongolians from China flow over Tibet and into 
the higher valleys of the Himalaya. 


2000 B.C. — Another Mongolian migration from North Burma and Tibet pene- 
trates the Assam Himalaya and the hills of Bhutan, Sikkim and Nepal. 


640 A.D. — Buddhism is definitely accepted by Tibet. Shrines sacred to 
the Hindus “ like Gauri Sankar and Oosamthan become sacred also to the Tibetans. 
Tibetan shrines become goals of pilgrimage for Chinese and other Buddhist races. 


750 yl./i.— Guru Padma the Sanskrit scholar was called from India by the 
King of Tibet. 

800 A.D. — Tibet at war with China. 

1250 A.D.- — The Mongol empire of Karakorum is extended over Tibet. 

1350 yl.i).— Rajputs from Rajputana subdue the Newars of Nepal. 

1559 A.D. — The Rajputs conquer the town of Gorka in Nepal. 

1700 A.D. — Chinese suzerainty begins in Tibet. 

1711 A.D. — First Chinese surveys of Tibet ; they gave to geography the 
names Kentaisse and Chumalhari. 


1769 A.D.' — The Gurkha Frith wi Narayan becomes ruler of Nepal. 
1788 A.D. — Gurkhas from Nepal invatle Sikkim. 


1790 A.D. — A Gurkha army invades Tibet. 


1792 A.D. — A Chinese army invades Nepal. 


1850 A.D. — The discovery is made by the Survey of India that the highest 
mountain in the world is situated in the unexplored region separating Tibet 
from Nepal. 
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In tracinu tlio advanres of geograpliical kiiowlodgo that liavo boc'U gained 
in the high luoiintaius of Asia, a narrator feels impelled to refer to the \intiiuely 
deaths of ex])lorors like Moorcrofl, of surveyors like' Jhtsevi, of geologists like 
Stoliezka, of mountainec’rs like Jlallory, hut the task is heyond iiim. No sueh 
record would he just- unless it showed the nanu'S of their assista.nts a.nd khalasis 
and coolies who have died in the same cause. And even tlu'U tlu‘ list would 
be limited to our own short age, ajid weudel he ignoring the numerous sa,crilices 
of life that must liave^ been made when tin* sources of tlu' (Jangt's were lirst 
explored by pilgrims. 

The Tiixcansrrr Sitkvk.v of India. 

In 1927 the volumes of the lAiiguistit* Survey of ljulia were published; they 
dealt with 179 difVerent languages and dillerent diah'ets. 'riu‘V were written 

by Sir (h*org(' (oierson, an ollieer of the l!\<lia.n Civil Servic<», who ha.(l devoted 
lifty years to this work, and who had been in touch with a.ll the* oiic*nta.l linguists 
of his time'. In the mountains of India., Afghanistan a-nd Tibc't t-hcua* a-rc' in use 
among tlie ])cM)])les 70 dilhucait langiiagc^s and dialects, all of which a, re diadt 
with in Cric'rson’s wauls. As time' goc's on, the* knowh'dgc' eolh'etc'd by t.he 
linguistic' yuiva'v will bc'comc' of value' to the gc'ographieal surxc'v ; the' new'' 
volumes will enable.' geogiaplu'is to understand niueh that was obsenie to thc'ir 
])rcde(‘essors : many of cuir diflicadtic's will be c'X pla ii\ed, and many c*a.uses of 
confusion will b(‘ removed. As a.n A]>pc‘,ndix to Pa.rt I of this Himalayan 
Geography 1 have' a.dded a syno]>sis of the' Linguistic* Survey. 

Throughout the' Himalayas. Tibet, Pamirs, a.nd Afghanistan tlu'n^ a,rc3 no 
Semitic ccr DraA’idiaii language's. All Hu* language's of tlu'SC' mountainous coun- 
trif'S, with one small exce'[)tion, be*long (‘ithc'r to the' Arva.n or to the Mongolian 
family. "^rhe oju* cxce])tie)n is Ijiirnshaski, an ancient language* still spoken in 
parts of Ilunza ; Sir George (bie'rson was unable* to e lassify lbirusha,ski with 
any one of the* gre*at linguist iet familie's. (]birusha,ski was ca.lleel Khajunah by 
Sir Alexander Cunningha,m in his boe>k lAiddh, lSo4. Colonel Jje)rinier, \vhe_) is 
the autlmrity on the Shina langua.ge, is now^ publishing a be)ok on Jiurushaski.) 

About 9000 lj.(k twc) (liiTerent races, the Aryaai and the Mongolian, began 
to move towarels one another and to eumverge upon Inelia and Tibet, the Aryans 
migrating from Persia., the Mongedians from China. They eventually settled 
down in contact, and their ethnographic boundary can still be traced. In the 
Western Himahiyas (Kaslimlr) the w-ell-knowii pass Zoji La is described by 
Grierson as the ethnographic w^atershed between the Aryan and Tibetan popula- 
tions.’’ In the Eastern Himalayas (Assam and Bhutan) the Mongolian peoples 
have occupied all the higlier and lower valleys and the outer hills, and the inter- 
racial boundary skirts the plains. From Kashmir to Bhutan the ethnographic 
boundary betw^een Aryan and Mongolian follows an irregular line through Spiti, 
Garhwal, Nepal and Sikkim, the Aryans now occupying all the Himalayan hills 

o 2 
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on the Indian side of this line, the Mongolians living on the Tibetan side. As 
the centuries have passed, the Aryan peoples living in the mountains have 
become separated into many distinct branches, the Dards of Gilgit and Ilunza, 
the Kashmiris, Garhwalis, Kumaiinis and Nepal Paharis, but all these races 
have come from the main Aryan stock. 'I’hc Mongolian advance from China 
was (composed of three separate migrations ; a I’ibcto-JIururan branch came 
through Noidhcrn Burma into the Assam hills, another Tibeto-Burman branch 
moved from the sources of the Irrawaddy acro.ss Southern Tibet into the higher 
valleys of the Himalayas behind Nepal a, ml Ivumauu. 'Phe third migration con- 
sisted of the ancestors of the present Tibetan race : they came from China and 
settled in Tibet : their settlements extended as far west as Baltistan, and into 
the liigher Ifirniilayan valleys. The Tibeto-Burmans ]iow constitute a long series 
of tribes separating the Aryans from the pure Tibetans, in Sikkim, Nepal and 
Kumaun. The Tibeto-B)]rma.n dialects spoken in the llim'ilayas fornr a lin- 
guistic chain connecting the Tibetan language witli the Burmese. 

Sir George Grierson writes (in a. l(>tt.er dated February ‘27th, 1931), 

“ 'riicre can he. no doubt lliut many Tihelu-IJui man languages a.IoTig the soulliern face 
“of the llimrdaya oi'igiiially came over tlie jp.ihM ^ from tlie north. Before IIk; Aryan invasion 
“the south fare of the Himalaya was inhabited by apealiers of Miinda la.ngnagos. Tlien came 
“the Aryan invasion from the nortli-vest. and tlie Tibet o-Burnran iidiltialion from the north, 
“ so that nowadays the soutli face of the Jlimrdaya juesents a very eurions mixture of lan- 
“ guages.” 



TIIK HKill TKAKS OK AS[ 


CHAPTER 3. 

(iKOCKAPlIK'AL NAMKS THAT llAVK HIX KN IHSK 1 ( ) )VKlJSV. 

(I) Tll(/ ))rilL(‘i]*U’ IpIImWimI hy tll(‘ Survi^v nl ll;|.s hriMl l<> :u Un’ 

.!j(M>i^r;i])liy only micIi iinmrs ;ls ;i.it in roninmu ns«' l)\ tlu* inli;il >il :» nl ol lln' 
roiiiiliy. Tlu‘i'(‘ liavt' 1 m‘(Mi 1\\o twccpi ioiis O' llii.s rule, in \\lii< h tlu' 

s(*i(‘n1 ili(' i (_‘(|nii‘(‘ni(‘nt ^ nl ijia]>liv lia\a‘ (»n1 wanjliad Kxal coiisk li'ia ( inns. 'Tin' 

Mvn i'])1 inns aia' : 

(//) Minftfi Erci'isL wliii'li w a.s iIk' nanir Liixcn In tin' liivlirsl innimtain 
ol lli(* \V(H'1(1 in 

(/A T nuts-H t hinfa tfd , wliicli wa.^^ iIm' naiiir ni\nn 1)\' S\'i‘n Ih'din to |ln‘ 
ui‘('a.1 monnlainons rnydnii nf (\‘n1ial Tilu'l in and wliirh was 

adn|)t('d h\' tli(‘ Siirvcv nl' hidia in llKH. 

(*2) T1h‘ y(‘n;ira])li ica 1 mil look nl ilir d jlM'laais and .Mnn’.'.ols is local : tlicv 

name lln'ii- ))asscs and L’ra/inL’-;-n‘niind< and water, kiit not tkeii- Inn;.; ranges. 
The l]ii(*e Inllnwin.L’ names have' iM'tm l>oii(fW(‘d (one Irnm a. |)i(;vin('e a, ml two 

fl(H)i peaks) and lia\e heeii a1tacli(‘d 1»\ the Sili\(‘\’ to mountain laipui'S 
Ladakh, Kailas, Mnztaeh Ala. 

(o) IjiddLh this name helnimi'd ori;;inally to tin' provinee nl Western 

^ril)(*t : it was uiveii hy ( Jnd win-AiisOm in ISSI in tin* nLonn1a.in ran;i(‘ oi |ja<lakh : 
tlH‘ Si)r\'(‘y of India, miahh* to devise a. Letter na.ine ha.s adnptt'd tJi(‘ ua.nu' 

Ladfikli lanpe,"' Imt it has not proved idtonetln'r satisfactory, a,s the mountain 
]a.nu(‘ has Leen found to e\1(*nd luyond tin* limits of La.dakh lioth on t h(‘. noilh- 
west and soutli-('a,st,. 

(/>) Kdihls Kaila s is tlie na.me of a saen'd ja'ak situatial upon a 

inonntain lanye. hi lSi2(i this name was (‘xti'inhal aloin; tin* i‘anu<‘. liy INloor- 
eroft for fifty miles from the pea.k. In iSiitp Di* th‘ra.rd wrote of tlui cre*;^ 

'' Kylas eliain. * The naiiu' was extended alon;i the sa.nu‘ raaiue to a, si ill further 
distance from tin* Kailas monntaiii in iSot Ly ( 'unnhni:Jia.m. ddie run^(\s of 

TilxT are lonix, and any naanes eiv(‘n to them a.n‘ liable to re(|uire extension. 

The (‘xtonsion of tlie name Kailas to a. areat distanc(‘ from the Kailas mountain 
lias not. liecn satisfactory. If Kailas had not be(*n so well-known the trails- 

ferenet* of its name to a loii^z ranfj^e ivould have been less objectionable, but 

Kailas hap])ens to l)e tlie best known peak in Asia, and the name is out of place 
in Western Tibet. The name “ Kailas Kan^e ” is now, however, well estab- 
lished and there lias been no desire on the part of geographers to see it altered. 
I only refer to the disadvanfaiges of extending the name of the peak to the range, 
that they may be considered when a similar ease arises in future. 

(c) The name '' Muzldgh Ata Uangf^'' was given by Stein to the range 
bordering the Takla Makan desert on the west. Stein took this name from. 
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the peak Miiztagh Ata. The range had already been named the Muztagh Kange 
by Sven Hedin in 1890 (Through Asia, p. 670), and had been called by Wauhope 
the Muztagh Range in 1900. Stein’s name Muztagh Ata is more distinctive 
in Turkistan than Muztagh, and as the Muztagh Ata range is a relatively short 
range compared with those traversing Tibet, there will be no reasons for extend- 
ing the name Muztagh Ata to such great distances from the peak as have proved 
inconvenient in the case of Kailas. 

(3) The inhabitants of high mountain countries occasionally transfer the 
names of passes to the ranges, and this is a better system than the transference 
of a provincial name like Ladakh or of a peak-name like Kailas. When an 
Asiatic traveller is asked the name of the mountains he has crossed, it is only 
natural that he should give the name of the pass. 

The traveller regards the range as an impediment to his progress, and the 
pass as a means of surmounting that impediment : the Rattan Pir pass provides 
the way by which the Rattan Pir range can be passed. The following ranges 
named after passes arc Ijelievod to have l)een given their names by Asiatic 
travellers 

(1) Pir Panjal Range, south of Kashmir. (Authority — Drew’s Jammu and 

Kashmir, p. 78.) 

(2) Rattan Pir Range, south of Kashmir. (Drew.) 

(3) Karo La in Southern Tibet. (Ryder.) 

(4) Karakorum ') bolh these names were prob.ably taken from the passes 

)• by wayfarers and attached to the range of Western 

(5) Muztagh J Tibet. 

(6) Hattoo Pir near Nanga Parbat. (Deneral Bruce.) 

(7) Bhairav in Nepal. (Hodgson.) 

(8) Langur in Nepal, used by .Jesuits for a mountain, and by JTodgson 

for a p.ass. (Iledin’s Soathrru Tibet, V^ol. ITT, p. 104.) 

(9) The name Chonro Lungma may have been taken by Sharpa Bhotias 

from the pass Lungma Jja, and extended to the nrountain region 

above the pass. 

'I'lIB fiHOGRAPJirCAL MEANING OF THE WORD “ TiBET ”. 

The highland of Tibet consists of many different tablelands separated by 
mountain chains. There is no other elevation upon the earth’s surface that 
can be compared vnth Tibet, and there is consequently no word in geography 
that describes the protuberant mass of Tibet. 

In 1888, Sir Richard Strachey wrote (Encychfaedia Britannica, 1888), 
“ Geographers were convinced of the physical unity of the mountainous region 
“which extends from longitude 74° to 95°. Tibet is a protuberance above the 
“ general level of the earth’s surface, of which the Himalaya and the Kunlun 
“ are the southern and northern borders.” 
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From tlio oarliost times, Tiln^t has hetMi divichsl hy ^^(‘oi^ra pliers into (Ireat 
I'ibel and Little 'Tibet, (beat 'Tibet consists of the central and eastiuii n\u;ions 

of t hi‘ liiLihlaiid, and lattle 'Tibi‘t has been the name i;i\i‘n to Thdtistan. 'The 
two nanu'S are used in the Aln-i-Akbari : and l>erni(M’ describes the intiM’xie.w 

ot the Kini:: nf LittU' 'Tibet witli the lOmpm-or Anran^/eb in Kashmir. In I7SS 
Jumnell showed both names on his map. and in I S5 1 licnry Straclu'V found the 
two terms in nst‘ amonust 'Tibetans. In his Snr\(‘V of Wi'stmai 'Til)ct, I Soo- 1 
('ojoiad Mont iiona nil* (mt(‘red the name " Litth^ 'Tibet *' on his maps, and it is 
still to }k‘ st‘en on the maps of the vSurvey of India. 'This name has a liistoiic 

tradition l)ehind it, and it should c(‘rtaiidy be pres(‘r\cd in L^(‘o^ra j)hy. Its 

j>res(‘nce on the inaj^s (nnphasises tln‘ important truth that Ihdtistan forms part 

of 'Tibet. 

It \\(»uld p<*rha])s ha\i‘ not bt‘en iu‘cessary to disiaiss lu'n* tlu‘ ii;eoi^raphi(‘al 
nu'aninu!: <>f 'l’ib(‘t had it not been for a difVer(mc«‘ of opinion that a rosi^ in 
In dniH" of that \'('ar, a |)ap(M* was rea<l ludoii* the lo)yal Sociidy upon tlu* 

‘* ( u*ooi‘a j)hi('al Tvepresmit a t ion of the .Mountains of 'Tibet," and it, d(\dt parti- 
cularly with the alioiniHmt (»f t h(‘ Karakanaim mountains from W(*st(‘rn to central 
'Jdbet t infx oi the liojfnl SiKhiff, Smts . 1 , I o/. /?/, J 2h(I lU-tO), In the 

following August tlu' t‘<lit<»r of tlu^ “ ( {e.oirraphical rlournal " in criticisini^ this 

])ap(‘i‘ contended that it could not nder to Ladrdvh, or to tln‘. Karakorum moun- 
tains (.)f Ikiltistan, luaausi* it was nderrinii; to 'Tibi^t and to the 'Tilxdan |)opula- 

tion. He went on to say that ( 'oloiiel .Mont i^ome lie, who madt* the. surveys of 

Ladilkh and Baltistan, was not coiiceriuMi at all with 'Tibtd."* 'Th(‘se state- 
ments iinaccom[)ani(*.d by any e.\.pianation could oidy mean that, Ladilkh and 
Baltistan an^ not, jiarts of 'Tib<*t, ami that their populations are not 'Tibe.tari. 
The. (question is one of scimitilic importanc^n 'The editor has Ixien confusing 

geographical 'Tibcd, with j)olitical Tibc't, and such cendusion (.*an be avoided if 
clue regard is ])ai<i to the conte.vf,. ( <eograj)hical 'Tibcd embraces thci whole 

highland ju-otidni ranee strc;tching, as Kichard Stracla^y said, from longitude 74^^ 
to and including Ladakh and Baltistan. Political 'Tib(*.t d(m(^t(\s the country 

under the Government of Lhasa. ; the political boundary of Kashmir separates 

Ladilkh and Ihdtistan from 'Tilxd. 

(hM)graphers are not r(\sponsil)le. for this dilliculty iind thc^y have to meet 
it with understanding. The mountiiin imiss Wiis mimed Tibet long before politi- 
cal boundari(‘s came into existence. 'The Arab Istakhri Jnentioned Tibet in 

5t)0 A. I). Ibn Khunhd)a mentioned it in S80 A.I)., and Marco Polo used the 

naine. In 1S20 Ladakh was umhir Lhasa, ami Moorcroft the first European 

explorer, regarded it as part of 'Tibet. The difference between geographical 
and political Tibet was introduced hi 1840, when the Maharaja of Jamrnu and 
Kashmir annexed Liidakh and Baltistan. The annexation did not alter the 

physical unity of the |)rotuberant mass of Tibet, nor did it affect the ethno- 
graphic boundary of the Tibetan race. 

♦Oomparo Sven Uedin, Southern Tibet, Vol. VII, p. 2u8, “ M«»ntgc«inerie, the greatest authority of his time on Western 
Tibet.*’ 
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In 1854 Pleiiry KStracliey wrote as follows, “ The north-west extremity of 
“ all Tibet< comprises the modern provinces of Ladakli and lialtistan. 1 consider 
‘‘ Tibet to be terminated by the southward turn of the Indus towards India.’’ 

In 1888 Sir Henry Yul(* wrote, '' Tibet is the vast and lofty tableland of 
“ wliicli the Himrdaya forms the southern marginal range, and which may be 
‘‘said rougidy to extend from tlie Indus elbow north-west of Kashmir to the 
‘‘borders of GJiina.” 

In 1907 tlie Hev. Francke wrote the '^History of Western Tibet”; it is 
a history of Ladakh and Baltistan. Francke lived for many years in Khalalse 
on the Indus, and lie lias been the great authority on the Haiti language. In 
his liistory, he writes that ‘‘ the political boundary between western Tibet and 
“central 1 ibct is the Lahri stream near the Pengong lake.” Strachey’s definition 
of 4’ibct has lieen hitherto ac(‘opted by geographical authorities, from Sir (dement 
Markham to Sven Hedin. 

When the editor of the “( Geographical Journal” denies that the population 
living south of the Karakorum range in Baltistrai and Jiadfikh is Tibetan, his 
view confiicts with fhe ethnological authorities; and ihis question of the popula- 
tion is not even de])eiident iqion the political boundary. That the Ladakhis 
and BaHis are Idbctaii was shown by (Jumiingha.m in his book on Ladfikh, 1854; 
it was cloajly shown by Drew in his rai'o map of 1875 ; it has been (‘.orroborated 
by (Grierson in his Lingiiisti(' Survey of India, 1927; he writes, “the Zoji 
“La Pass is tlu* et Imograpliii' watershed between tlu^ Aryan and Tibetan 
“ populaf ious.” 

In the latest edition, WVM), <4 the Encyclopaedia Britamih'a. under the 
artich* Ladfikh the following ex])ijination of Tibet is given : -- 

“Tin- a(ljoinin<^ tonitoiy of k>altistrm forms fhe west extnaaily of Tibet, whose natural 
‘"limits her<* are the Indus (from its abrupt southward lauid in bono. 71^' 15' b.) and the rnoun- 
“ tains to the norfji and w(\st sc^parating a peaceful Tibetan j)Opulation from tho fiercer Aryan 
“ tribns. 'Idle ctlinologieal frontier of Tibet coincides with tin*, geograph ie;il one.’’ 

The Imperial (Gazetteer regards Baltistan as part of Ladfikh, but uieludes 
both in Tibet. It says, Ladfddi is the most westerly province of the high 
“ moniituhious laud spoken of as Tibet. 4he Karakorum range forms tlic iiorth- 

“ eru lioundary as far east as the Karakorum PavSS, Baltistan is known as 

“Little Tibet.” 

In the ease of every important mountain alignment of the world, a single 
name has been used throughout its length to show its physical unity. It would 
be a mistake to limit the name Tibet to the political boundary and to separate 
the western end of the liigliland from the central portion. (Geography forms a 
basis for geology and meteorology, and these sciences arc concerned with the 
Tibetan liigliland as a whole. 

Mr. Sherring’s work on “ Western Tibet and the British Borderland ” is 
clearly referring to political Tibet : Mr. Francke’s history of Western Tibet ” 



THK iiuni PKAKs or asia. 


17 


i:learly to u<'‘>L!ia])hi(Ml Tilx't. li tlu* iwo «)l \]\o ii;uu«‘ 

are iouud in rht' lutu](' to lx* iueoiiveuiiMit (a.n<l this has uoi h.ippeiual hilhorto) 
it will ])o>‘^il>ly he a(l\ antatieoiis to retain the naane 'Tihi't foi' LiooLoaph iea 1 pur- 
poses and to areej)t tin' name l>o<l\uI lor the emintrx' liox'oiiumI Ironi Lhfi^a. 
»Sii' ( u'oi'Lie (Jrieixon wiites {Limfuisfif Stirm^. Ill (/), / /). rihetaais call tluur 
•‘country Pxxh'ul. and theii* lan'jfua.en Ihulskad ; a. Tihetan is l)ndpa." 

Min\' wi'iteix ha\e eKpiM'ieneed a, dillieultX' in »h‘eidiiiL» wleuhei- to de-^cril)t‘ 

Tihet as a tahh'laiid or a^^ a phitiMii; it i'on^ists (d inanx' t a,l»h‘la.mU aaid in.mv 
plateaux. In ISSC) Sir llenrv ^ ule wiotia ” ( )1» jec t ions ha.\ t‘ hemi la.i-^ed to 

■ tlu" a.ppli<'ation ol (he word ta-ldelaiul to so ruu^ed a. region ot iinapialil ies. hut 
'•it is a, teelmieal expressinn ill ueoL^raplix applicable (o a laaue area wfiieh is a.I 
•* {dl pai'ts at a r< insi( hua bh* h<*iyh( a.b(>\(‘ sea.d(‘Vel/‘ ^'uh^ ho\se\a'r, <pio1<‘s with 
syinpatliv the lbiti<h sohlitu* who sai<l in Abxssinia. ‘‘('all tlii^' a t abhda.ml { 
•‘then it's a table with the h‘'as u]>peinio.sl./' 

Puriu'a the la^t halt e<mtm\\ '^^'o^ra-pheis seem !ira< liia II \' to lutve been 

adoptimi the Ibitish soldiers \i<‘w in j>relerenee to ^’^lh‘'<. 'Thert' is now a 
'irf)wimi ieiidemw in w liters to r»*ler to 'Tibet a.s a !i i'j>hla nd . 

'Tiik MiiwiNO OK I nr: \voui> Ibioiix. 

In tin* last rent my there was a belief in the Survey of India that Ibiotias, 
some of whom had taken ser\ iri» in the Smv('y, la'hmiied to a ra,r«^ ini ernu‘diat e 
between the Aryan and the 'Tibetaai. Pul elhnoloeisis ha.ve shown t ha,t th.ere 
is ]io such in1 ermediate rae(‘. In | So 1 Sir Alexandm* ( 'unninehaan. who knew 
the distiirts ol Lahoul aaid Spiti, wrote " Bliotias a.re a, bia.neli of thi‘ ereat 
Alone(.)lian rarix ' 

Mr. ('. A. SheiiiiiLi of the Indiaai ('ivil Servi<e in his book on Wt^sterii 
• and t!a‘ British Borderkuid," BJOtb has eiv^ii a, c leseript ion of lln^ Bliotias 

of Kumaini : " 'Tin* Bliotias are. ol 'Tibetaai oriein," In* w'ri1(‘s, tlioueh they 

“lhemselve>, hava* the belief that they were orieinaJly Hindus/’ Sherriiii*; also 
sa.ys that tin* Ibiotias ai‘e b(*('omine llinduis<‘d, that 1h(*y add Sijieh to tlieii* 

names, ajid tliat whilst s<ime un<l<'rsta.ud the 'Tilx'tan laneua.,L;e, others speak 
'Tibeto-Burman dia.h*rls. 

'The following (|U<»tation is from Atkinson’s (iazetteer of the lliiualayaa 
Districts, 18S(), \'ol. Ill: -‘'It cannot be <loubte(l that the Bliotiyas are of 
“ Tibetan oritiin. They do not adjnit their Tibetan origin. Tdiey state they are 
•‘a liajput race who dwelt originally in tin*, hill provinces south of the snowy 
‘ range, and that they migrated to Tibet whence after a residence of several 
“generations they aguin crossed the Himalaya and established themselves in the 
“ districts wliicli they now inhabit. TJie Bliotiyas liave however lived so long 
amongst and mingliMl so much with the Tibetans that they possess no claim to 
“be recognised as of Indian origin. All Bliotiyas unite in assumptions of superi- 
“ ority to the natives of Tibet.” 

D 



18 


THE ITIGir PEAKS OF ASIA. 


Sir George Grierson does not enter upon ethnological questions : he writes 
only from the linguistic point of view. lie says tliat Hhotia moans Tibetan, 
a Hliotia is a Tibetan, and that the Bhotia language is the Tibetan language. 

General Bruce in his book '' Twenty Vea.rs in the Himalaya,” refers to 
Sharpa Jihotias. (b'ierson states that a 8har])a Bhotia is a Til)etan who is 
living in Nepfd. 


T UE Nam r Tuans-TIima laya. 

Trans-IIimfilaya was the name given by Sven Hedin to the higli mountain 
region of Central Tibet which he discovered and explored in 1900-08. It had 
been believed prior to 1900 that long mountain ranges tiaversed Tibet 
from west to east. It had been known too that the Ivaiakorum and Kailas 
ranges which were compressed together in Western Tibet were diverging widely 
from one another fuither east, but since the ex])lora1ion of Nain Singh in 1875 
it liad been conjectured that tlie s])ace between these ranges would c;onsist 
principally of plateau land. 'I'he discovery by Sven lledin that a.n interior 
zone of Tibet, 100 miles in widtJi and stretching frojii longitude SO"" to 90'', was 
a labyrinth of high mountains came a.s a surprise. The Himrdayaii range and 
the Ladilkh range had been tra-eed by g(‘og?aphers as curv(jd a.liguments of 
high pea,ks from west to east, but Trans- 1 lima I ay a lia,d no such ma,rked crest- 
line. Its high poijits did not follow any linear arrajigcment, and Sven lledin 
was thus unable to call it a lange. lie named this area. Trans- M imalaya. 

The di.scovc'iy of Tjans-Hinudaya ha.s raised the scientilic piublem of its 
rehitionshi]) to the Kara-koium range on the iioith and to the Kailas ?‘a.nge on 
the south. ft lias also given lise to a dillicult probliMu of nomenclature. When 
Sven Hedin arrived in Simla from Tibet in 1908, lie gave a |)ul)lic address upon 
liis ex]>lorat ions and lie anmumced his intention of designating the newly dis- 
covered mouuiains of ( Vmiral Tibet by the name of Tra.ns-I liiiifdaya. liis 
lecture was ])ul)lished in the new.sY)apers of India. Jt is <liilieult for a reading 
Y)ubli(^ to ap])reeia1e tlie details of new aJid complicated explora.lious, but it is 
easy for them 1o grasp Ihe signith'ance of a new name. TJiey were h'ss hiteresteil 
in Ihe diseiission on mountains than tiny were in the new name. TJiis was 
very iiufoitunat e. Sven ll(‘din’s exploralions hail been so anluous and so im- 
])orta.nt that they desiM'ved cordial and generous recognition, but public opinion 
in India look exc('])tiou to the name Trans-Himalaya. ft would have been 
better if Sven lledin had allowed his geographical discoveries to be slowly aj)pre- 
ciated and understood, before he liad introduced the name Trans-Himalaya. A 
geographical name is not only a matti^r of scientific coiivenience ; it has also its 
sentimental and artistic sides. ddie Survey of India and the Y^ublic in India 
held the view tliat the luountams of Central ‘'Tibet ought to be given a Tibetan 
name ; they thouglit it unfair to force an Indian name with a Latin prefix upon 
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tlio Til)otn,n ])(' 0 ])le. In iIk' case of Mount Kvcui'st, Hit* inoun1a.in was standiuji; 
not in Tiltct, Imt <tn iht* Xt'pal-'rilit*! lioundaiT and lia,d htaai lixt'd from India. 
Trans-llinifda-ya. was in the niiddU* td’ Tihet. 

TwtMity-tliree yt*a,rs lia.vt* now pa-ssod ^inta* Svtui llcdin hmnd his nt'W nanu* 
O])posed in India. The lUM-essity of lindiny a sciiMitilic na.iiu* foi‘ tlu* Tra.ns- 
IIi!nrda.ya.n rt\i»iou of Tibet has of hitt' vea-i's lua-onu* ui’mMit. bhtapumt i*nd(*a- 
voiirs liavt* htam ma.(le to liiitl a. Tibetan na.mt‘. but tlu‘y ha.vt' a, 11 tmdtMl in dis- 

ap]H)ijTitment. Tibtda-n stdiolars a.nd t ra.vi‘lh*rs liavt* btam coiisultiMl, but iioiit' 
has b(‘en a.ble to sii:ju(\st the idt‘a.1 na,me tha.t ha.s be<m a,wa.itt‘d. 'Tlu' Survt'v 

of India, lia.s thus IxM.ai h‘d to reconuise tin* ftu’ta* of Svtai llt‘diibs a-r^unitMit s, 
and to a('ce]>t 1 Ik* namt* Tiaiis 1 1 imrdaya. whicli lu* introduct‘d. 

Sven Ib'din's urtait' work '‘St)u1ht‘rn d'il)t*l piiblisht'tl in 1!)17 in idnt* 
volumes \\ ith numtuous ma,])s and panmaiua-s. cnu-l it ut es in ils(‘lf a. coniplett' 
li1>ia.rv of Tibetan ija‘OLUa])hy. Throughout llit* (‘ours<‘ t)f tht'st* volunn‘s the 
vStudent's admiration is ar<ais(‘d both by tin* actnra.it'. pa iiiNta.k'inii r(‘sea.rch a.iul 
by the fairn(‘>s and ;jener<isily with which tin* t'\)>lorat ory siirvtws of all former 
p'<‘<>u;ra])lK‘rs ha.vt* bt'tai (‘ombiiit'd (oiz»‘tht‘r init) om* wt‘ovra.phica.l hisiorv. Svt'ii 

lletlin writ(*s ; *' I ha,ve doiit* mv bt‘sl n<»t Itt Ibr'^t*! «>r t)\(*iiook a. sin;.ih‘ ti’a.vtdler 

‘‘or scholar from tin* r(‘motest timt‘s to our own days", and this claim is com- 
])lct(*ly justili(‘d. N'tilumt* I <)pens with a. yt‘n(*rt)Usly-wor<l(M| (halicat ion to the 
Surv<‘y of India, and \ (ilumt‘ I ,nivt‘s an acctmiit of Tra.ns-I linifda-ya and of 
tlie oi’(Kira])JiicaI ])roblem.^ which its dir-.covery has picsented. 

Tni; lliMM Ki sh. 

Tin* t)ri'_:iji of the loreieii naain* Hindu Kii.-h for tin* mounta.in ra.u,L»;c of 
Afylianistan ha.s ])een a. source td eojit rovt'rsy. I bn Iki.tuta,, tin* Muha.mma.dan 

tra.vi‘ll(*r, wi’tdt* in A.I). 'I'ht* nimmta.in is ca.lh'd Hindu Kush b('cau.S(^ 

‘‘ so many slavt's, mah* a, ml fema.h‘. brought frt>ni India, dit* on tin* pas.sa.e(‘ of 
“tliis mounta.in owinu Hk* severe ct)ld a.nd sirnw." Sir Aurel Sttdn has ex- 
piessed his disa.;jre('iiK‘nt witli Ibn l>a.tuta.’s (‘X])la.na.t ion. 

Tn loOl tin* Mmpei’or Ihlba.i’ witdt* in his M<*moii's, “ lhd,w(‘(*n Halkh and 
“ Kal)ul is interposed the mountain Hindu Kush, tin* passes ov(‘r whiedi are seven 
“ in numlier." 

In 179II Ma.jor K(*nnell. Surveyor (ieneial <d’ Ihuiea.!, explained that the 
term Hindu Kush was probxldy a corruption of tin* jianie fjidian Caucasus used 
by tlie Creeks during' the invasion of India by Alexander the Great, and by 
Greek historians. Sir Henry ATile agreed wdth Kennell. 

In 1004 in his bofdc ‘‘ India ” Sir Thomas Holdich wrote that the Hindu 
Kusli cliain owed its name to tlie fart that a Ilimlu force was lost in its attempt 
to cross into Turkistan by a pass now' known as the “ Dead Hindu/’ Tn 1931 
Renneirs explanation is generally accepted. 

D 2 
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Tlio question lias l)een raised at times wlietlier the Hindu Kush should be 
regarded as one range or two ; it has two parallel erest-lines. Sir Thomas 
Holdieh wrote in “ Tlie Afghans regard the Hindu Kush as one mountain 

“ range, l)ut geograpliers regard it as two. Tlie proximity and parallelism of the 
two ranges certainly lead us to think that both are paiTs of one upheaval. 
“ Geologists ha.ve told me that a wide flat-topped range, as the Hindu Kusli 
‘‘originally was, fre(|uently has its top composed of softer rock than ils walls 
“and that the soft top becomes excavated by drainage: a longitudinal river 
“ thus becomes devehq^ed between the two walls, and these hitter tlien appear 
“ as separate ranges." 


Mount Evr.Rusr. 

The name Mount Everest is now iirmly established and dehnitely a.doj)ted : 
there is no question of changing it Motml Everest : The lieeaunaissavcey 
1921 : page 13), But the controversies over the various local names that 
liavT* been suggested for the mountain have an historic interest. Sucli contro* 
versics are aj)t to recur, and it is useful to surveyors wlio liiid themselves in- 
volved in them to know how their ]n(*de('essors acted and to wJiat extent the 
decisions ta.k(‘n in Ihe past liave been justilied by time. d'liere are, moreover- 

other I'casons why these coiiti'ove.rsies should la* record(‘d in a. Suivev book. 
Tlie Survey of India is meeruig with dilticulties in the geogra,|)hica.l iioiuencla- 
ture of Tibet, ajid the sidelights thrown upon the general question by loca.l 
controversies are often illuminating. Tliere a.i'i* dillicuities in 'J'i))etan nomen- 
clature that have not. been encountered in Afghanistan or in Buiina. Survov 

names require to be lixed, l)ut Tibetan names are often vague aaid <loudlike. 

‘JTie sp(‘l1ing of sinvev Jiames is based upon ]>ronunciation, Init Tibet a.n names 
are not s])elt in ac(*orda.nce witli pronunciation. Auothei* dillicultv a.rises from 

books of ritiia.l and the writings of Lama.s. These books va.guelv refer to mystic* 
geogra.])hica.l names and tlie hitter are quoted by linguists. G(‘ogra|)hers, ]jow- 
ever, caainot. a.('cept. tliem until they have found them in use amongst an induen- 
tial section of the local ])o{)ulation. There a.re in Tibetan litera.ture thirteen 
ditycr<*jit iiames for the river (hinges, but they are not in local use. Two English 
s]ioii:smen who crossed the Jelukliaga. Ba.ss into Tiliet in 1911 we?;c accompanied 
by Tibetans through all the high valleys of the Himalayas. TJiev found that 
the Indian river names Bhaglrathi a.jid dadhganga were used by tlie Tibetans, 
eva^n amongst themselves, for tlie tributaries of the Ganges. The Lamas who 
made tin* map of Tiliet. in 1711 showed geographical names which are not in 
inodmn use. Mr. Van Alanen learnt of six names apjdied in a book of Tibetan 
ritual to the six peaks surrounding Mount Everest, but they were subsequentlv 
found to agree with the six nanu*s that Goloiud Morshead had Jieurd applied bv 
Tibetans to the peak’s of (Jauri Sankar. If it hail not lieen for the accident that 
Morshead, linguist and surveyor, had visited (hiuri Sankar, the wSurvey mioht 
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liavt* 1)0011 ])r(‘>.'^0(l t<» ii])|)lv tlu‘ u.‘mi«*s to Mount Mvoio>t : and our position \Vi)ul<l 
licivo 1)0011 a \\(*alv oiio. for tin' book ol ritual so(*niO(l iiiniirsw ('r; i,bl<‘. Mr. Mar- 
(lonald U‘a.nit from an ollicial a,t Lhasa that llu* 'ribota.ii iiamo ol Mount hiViu'osl 
is Miti (bnti riia-])U 'ronn nna, but this nann* \\a.s not In'ard l)y t ho Mount 
h]v('ri‘st o\])rdit ions. o Sir ('liarh's lu'lbs h'ttrr. pa.L:o LJ, Profi ssmuaf /\//)or 

A o. ‘Jb*. Sht rrff of Ifuhff, 

Sa.ra.t (’handra Das ;iivos in his diitionary (p. tatb »lonio-Lans-Dkar as 
“a d'il)(‘ta.n naino lor Mount K\(‘rost.* Sarat Chandra did not luair tlu‘ na.nio 

locally appli(Ml to Mount Lxorost ; lit' h'arnt it in Lhasa.. Tin' naant' is not 
known locally. Lvth'r and \Vt)od. wht'U vit'winn Mount L\'oi(‘st Iroin Soulli 
Tibet, did not h(*ar it. Tin* jirobabK* nn'aninu' of this nann*. likt* that t)l otln'rs, 

is that it is ” a. 'Tibt'tan naiiit' that niinht bt* suitabh* for a hiah mountain, il any 
naiin* for it was \\a.ntt'd.*' 

Tilt' Lama of Honabuk Monastt'ry (nt'ar Mount Lvt'it'st) has r(‘C('ntly written 
his bioara])h\’, which inav in futiirt' bt* tjUott*<l as a _aooara.phical authority. Mr. 
Aan Ma.nt*n has kindly trau'-latt'd pau*‘ 4(i : '' In tin* southt*i-n paat t>f La stod 
Mliert' is t.ho intt'iitu- part of Lhaduk (Larnortina win'rt* t h'‘rt* is a Miounta.in ca.lh'tl 

“ Jonio-La.n,a)iia w hich is tin* plact* of rt*bLMous pra.ctic(* of Mi ayo alaaii^-b/.aiia-nia, 

‘'who is out' of the livt* sistt‘rs 'rsln‘rina-oht‘inaa.* Ca,n this st'iilt'iict* bo rt'^j^anh'tl 
a*'- ovidoiKM* tJia.t Joino Lankina is tin* Tibt'tan naiiio for Mount. LvorosIC^ Tin* 

Jiilnia. sa\’s tha.t domo La.natt'i^' phut' t»l rt*liaious practice: tin* t)lln‘r ,a(‘o- 

yra|)hic naant's lit* na'iititins bclona to the* pt*a.ks ol ( hiuri Sanloii (S/occ// o/ 
Ihilid. J*ntf( ssimidl l\( ju r S(k lU’-U : /i. .9). 

Tilt* Lrnna dot*s not. hiinsell rt'uai'tl h.is bitiara.pliN' as a aeoara.phica.1 trt*.itis»*, 
Itu’ he lookt'd upon tlie Mount hA't*it‘si t*.\p(‘dit ittii as tt>o inunda.in* to be aivt'ii sjiafe 
in a. s])ijitual botfk. (Thi Sl((h sHHiii, •/nnnu/// /, 

Ol tla* first h]ver(*st ex|)t'ditit)n he merely wrott*, A jia.rlv w'ont' up iht* 

inuunlain : altliouah the\ stt)|)pe<l tln'n* twt^nty tlays, tht*y faah*d 1t> rt'ach tin', 
summit ainl retur]n*<l without caiisinu trtuibh*.’' Tin* Ijama rohdt's Imw somt* 

porters wt'rt* killed on the last Mount, l^vt'rcst (‘.xpetlil ion, and ln)W tin* clii(*f Sa.hib 
sent a, m<*ssa.!ie with moin'v a.skin!i [t>r bh*ssimis upon tin* th'ct'ast'd : he w'rit(\s^ 
‘‘ I jierforiiu'.t! tin- seryict* with zt^aL thinkinu in my mind how^ these souls Innl 
'■ sulTert'tl, and a, 11 loi* tin* sake of not.hinu.' 

Mr. \an Mant‘n has summt‘tl u]) tht* diHicultit*s ol Tib(*ta.n eeo,nra.phv- as 
follow's 

" ( M‘().:i’ii]»lii(‘;il ol)s(‘rval it)Ti. lor.tl knt>uir»l^<' :ni(l n kiiowltM Ijn* nt tin*. ljmuiiaL^<‘ li;iA«* to 

“ !>»• lir<ni<jlit tojjytluT. Ilitlnalo tlir tlircr sounds el inlcuanat inn h;iv(* reniunn-d apart. 

“ T1m‘ riTu;iIistic 'rihctiui who ri‘;nls niystic;il names in hooks cannot i(h‘ntifv them w’itli 
•'* ;;(ioi!ia])liiral features. Not all 'riln-lans in one nei^rhhonrliood identify the ]M‘ak.s in the. 
“ same manner. Tlie nrnuiMphcr may misle<l hy synonyms (jr by information from i^nio- 
‘‘ rant jioiters." 
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Sarat Chandra Das, who was always interested in geography, obtained from 
the authorises at Lhasa a list of “ tlie twenty most important mountains in all 
Tibet.” His list was as follows : — 


1. 

Tliiiiilliii. 

11. 

Ptse-nlum. 

2. 

TistL 

12. 

La-pliyi. 

3. 

]\I.‘in-inlvhar. 

13. 

Tslie-rin. 

4. 

Bulo. 

11. 

Sna-nam. 

5. 

Star-sgo. 

15. 

To-sgro. 

6. 

Pho-la. 

IG. 

Ho(I-so gaii-rgyal. 

7. 

Mkluiliri. 

17. 

Yiir-llia c‘jini“po. 

8. 

Jomo klia-nag. 

18. 

Gsal-tje. 

9. 

Rdo rye. 

19. 

Ha- bo garis-bzaii. 

10 . 

OaiLS-hzaii. 

20. 

Tsa-ri na'-lahi-gafis. 


These twenty names have some appearanec of geographieal reality, for the 
second name evidently denotes Kentaissc (Ivailils) and the. tliiitceuth name is 
Morshead’s nain(* for Oauri Sankar. ^'he twelftli name is said by Sarat (Jliandra 
to belong to a mounfaiii (Lapehyi) standing north of Everest -compare Howard 
Bury : Eri'iV'!f, p. 3‘J(). Name No. 7 is probably Cliomo Lhari, and No. 1 

may be Nyenehen-tang-lha. 

The Demdlnnifjn Co>i trovers fj. 

When in 1855 the Surveyor Ceneral, Sir Andrew Waugli, first suggested 
that the newly discovered highest ])eak should be named Alount Everest, Air. 
Brian Hodgson, who had been Political Oflicer in Nep.al for nrauy years, intimated 
to scientilic societies that Waugh had been mista.ken and that the mountain had 
a local name, Uevadluinga. Ilodgsoix was a scientist of high reputation ; not 
only Avas he distinguished as an ethnologist and as a nal.ui'idist, but. he had made 
])r()found studies of the ditTerent languages in vogue in Nepiil. In 1927 Sir 
Cioorge tirierson in the "Linguistic Survey ol Indie.” wrote, “ 'Ihe lirst a.tteurpts 
“at classifying the mass of Tibet o-Chiuese languages were made by Brian 
” Hodgson, chirton et rcHcrubile iioiiieii, and his works still form the foundation 
” of all similar undertakings. Hodgson's classilication holds good for the 

“ entire field of llimiilaviui ])hilology.” The case of Brian flodgson shows that 
a good linguist may be an unsound geographer. When Hodgson attem])ted to 
identifv his mountain Devadhunga with Mount Everest, Colojiel AVaugh wrote 
as follows : “ Air. Hodgson endeavoured to establi.sh the identity of Alount Everest 
“ with Devadhunga. Ilis arguments were so palpably conjectural, resting on 
“ hearsay evidence aloire, that I thought it needless to refute them as their 
” fallacuous character wa.s a})parent to any person competent to umlerstand the 
“ subject. The true gcogiaphical latitude and longitude of Devadhunga are 

“unknown to Air. Hodgson, or even its true bearing and distance from any 
“ locality. Its height also is unknown. All these elements are necessary 

“• for the identification of that mountain. The appearance of a mountam is an 
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1(*st, lint own tlia-i last is \va.utiiiu in .Mr. I l<)(l^s()n's aa-sa as lu* lias 

s(‘aii Pavacllumua.. Tlu* skrti'li map piihlislu'cl hv him ui\(*s liis idaa. oE 

‘‘til. It pa.rt t)l till' 1 1 imalaxas ; a. imnt' tMTom oiis iinpri'-siim was lu^xai* lormad. 
“lie repri'ants a solitarv moimtain aaaup\ inn a \asi tract. Tliis single 

“mountain, lio\\(*var. is anliri'U' imauiuaiv.' All*. ll(ulusoii r(‘pli(‘d as follows: 

“ Coloiial Wauuli ma.y lu' assiirad lha.( Ids Mount t'vmasi is ta.r from laakiui; 

‘‘native naanas, and 1 will a.dd tha.t I should xamlura in a.nv ca.sa of a. luitural 
“ obja(‘1 ocaurriiii^ in Xa])rd to furnish tha (‘oloiud with its triu' na.t iva minu', 
‘‘ na.y, sev('ral (for the country is xau’v polvelot t ic), upon his furnishing, me 

“with the distaaice and Ixairinits of that ol/pa-t, aJthoiinh nail har 1 nor any 
lMiro])aa.n ha.d i^oik' Jiaa.i‘ it." 

This dilT(‘it‘nca of opinion, of idaa. ;in<l of outlook Waiinli the 

survavoi* a.nd Hodgson tin' linuuisi, is of interest twaii m>w : llu^ two nu*n ware 
irre(‘oneila,l)h‘. 

Summing up 1h(‘ C(mtr(>v(‘rsy from a i!a(»ura.phica.l |)oint o| viaw. 1 havc'i 

only to di'iiw attimtion t<> IIk' folhnsin^ fa.<*ts : in ItMit (aptain II. W’ood visittal 
Ne])rd, aaid ohsinved th<‘ principal pi'.a.ks and (‘<.msult(‘d all lha \(‘palas(‘ aaithorities 
on th(‘ subje(*t, aaid ha did n<d h<*ai‘ tin* nana' 1 )(*A’adhun,ea numt iom*(l. In 
1!.)07 sni'V(‘Voi’ Xa.tha Siiiuh sui‘vay(‘d tha N(‘prd(‘S(*. s!op(‘s ol Moni\t. IXa'rest/ 
and h(‘ did Jiot haar tha na.ma I )<‘vadhunea. thmaral l)rn<'(‘ whan in Xi’pfd 
did luh h(‘a-r if, nor did lha .Mount Fvm'ast t‘\j)adition noi‘ did tha r('a(‘nt Xepfd 
snrvc'V ax]aMlition. 

'riu‘ t'xphuia.t ion of Hodgson's a.ct ion proha-hiy is, t ha.t h(‘ Inul laaiai^ t.he 
na.ma l)(wa.dhun;ia fi'oin X(‘pah*s(‘ litaratuii' and tha.t. ha r(‘ear(hal it. a.s a mystic. 
na,iu(' suita.l)la for’ Mount tXanrst. Wo ca,n. howavm*, sympa.this(‘ with the 

Surveyor (Sanaral, sciantilic and pn‘cis(‘ in a.ll his work, whan In* daclimal llod;j,- 
son's oilVu' of a.nv numix'r of na,nn‘s for a.ny monnta.in. 

Tl/r ( onnt Sfut/i'di' {\)hI 

in IS.T*) llernia.nn da Schhyeint w ait . a sciiaitilic ohsaiwa-r of hi,n,h r(‘pute, 
undaitook a. mission to India, at ilia instance* ol tha Kine <.f Prussia, and with t.he 
foneujiance of Jau'd l)alhousie. 'Tha n(‘W p(*ak ol Mount hXanast had lat(dy 
bean discoveUMl a.nd Sclila.yint w cit dat(‘i inin('(l to obsm vc* it himself from tavo 
dillaniit. diit'ct ions, that is fi’om Sikkim and from X(‘prd. lb* w'a,s pursu(‘(l bv 
ill foituna : wlum lie triad to ol'S(‘iV(' Mount IXanast from Sikkim, tlu' p(*a.k of 
]Ma,krdu wa,s standijm in tla* wa.y ami this peak wa.s so hi^h and imi)r(^''si\a‘ that 
Selihmint wait mi.stook it for* hAerast. It wa.s Makrdu that he drew as hXnu’test 
both in his panorama of tire snow.'^, and in Ids well-known landscape picture now 
preseivcd a.t the India Ohice. 

^Vlien lie moved to Nepfil ami tried to observe Mount Everest from Kaulia, 
the most prominent peak in that direction was (lauri Sankar, and now for the 

* Prcc. n. O. S. \’ol. 1., p. 345; ^ven Hedin in “Southern Tibet,” Vol. Ill, 105. 
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second time lie wus misled. When dmwing his pnnoraimv from Kaulia he over- 
looked the real Everest peak, and he wrote “ Everest ” against the (irauri Sankar 
peak. As a geographer Schlagintweit was superior to Ifodgson ; he was an 
accurate observer and draftsman. From his drawings (.Jeneral Walker, who 
had succeeded Waugh as Surveyor (Jeneral in India, was aide to prove by trigo- 
nometrical cabulations that Mount Everest had irot been shown in Schlagint- 
weit's panorama and that the peak which he marked “ J^verest ” was the Survey 
peak XX, height 2;5,440 fei't. It had not been pos.sil)le tor the Survey to combat 
the vagueness of Hodgson by means of calculations, but Schlagintweit’s pano- 
ramas were so accurate that the Survey was able to superimpose tlieir own 
observations upon his drawings, and they thus discovered his error in the identi- 
fication of Mount Everest. 


Indian geography owes much to Hermann de Schhigintweit, and it has 
been a misfortune that his errors should have had unceasing attention from con- 
troversies, and that his more valuable contributions sliould have been silently 
ab.sorbed and forgotten. 

Schhigintweit was a Himalayan pioneer, and in his time mountaineers had 
not realised that the TTimalayan problems were ditt'erent from tliose of the .Alps. 
They liad not realised the immensity of the Ifimrdayan area, nor the countless 
ranges of innumerable peaks obscuring one another. If Alount Everest had 
been stauding on the Alps, it would have been visible from Switzerland and Ttal)'. 
And when Schhigintweit .saw .Makrilii standing in the direction of Hvere.st and 
surpassing all its neighbours in heiglit, he assumed without doubt that it must 
be Everest, ami his a,ssumption was not unreasonable. Schlagintwcit’s a.ssiimp- 
tion was wrong, bid it taught a useful lesson and it brought, home to observers 
how easy it is to mistake one peak for another when they are confronted by a 
whole sea of peaks. 

Mr. hheshfield continued the (.Jauri Sunkar controversy after (Jeneral Walker 
bad settled the questions in dispute. In March IDOJJ, he, wrote in the “ lleogra- 
phical .lournal ” as follows '* The reason for which the surveyors argued so 
“ .strenuously forty-live years ago that the 29,002 ft. ]jealc could not 

‘be the (Jauri lt(ankar of Nepal was, of course, that their chief’s proceeduig in 

‘‘ giving the mountain an English name was excused or justilied at the time by 
“ the assertion that it had no local or native name.’' ‘I'lie surveyors whose 

motives Mr. h’reshfield impugned were formed into a committee in 1S.59 to 

consitler tlie question of the identity of two peaks. Erom gcographii al evidence 
available, they concluded that the two peaks were not identical, and their con- 
clusion has been found corre-t. 


In 1903 (_‘a.])tain W ood visited Kaulia by order of Lord (hirzon. He found 
that Mount Eveie.st and (Jauri ISankar were different peaks thirty-six miles apart, 
and that the imposing peak of the snowy range, known to the Survey as peak XX, 
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was the famous Oauri Sankar of the Nepalese. He also discovered that Everest, 
far from beiuj^ conspicuous, was almost obscured from view by intervening ranges. 

Chonio Luiignuf. 

In his book ‘'Twenty years in tiie Himfilaya " published in 11)10, (Jeneral 
Bruce wrote that he liad heard the name Ohomo laingma applied io Mount 
Everest by Bhotias in Nepfd, but lie did not press for its adoption. It was not 
heard again by Euro})ean geogra])hers until 11)21, wlien tlie ex})edition under 
Colonel Howard Bury made the first attempt to climb Mount l^verest. In the 
oflicial passport given to Howard Bury, the name mi'iitioned was (liama-Lung, 
which has a difierent- meaning from Chomo ljungma. In 1020 Sir Sven Hedin 
})ublished at Ijeipzig a book on Mount Everest, in which he ])ointed out that the 
Lairnis who made their survey of Tibet in 1711 luid enteied tin'- name INdiouinoii 
Lancma on tlieir ma]) of tlu' Alount. hN’crest region. Tlu* problem of tliis Tibetan 
Jiaiiie was considered in a Brofi'ssional Ba])er of the Survey of India, ])ublished as 
No. 2() of IDIH, and the conclusion was reaclu‘d that some such name as Chomo 

Lungma is in use by local Bhotias ami a.]>])li(Hl to a mountain region. 

When the Survey were observing the Nepal ])ea.ks from the plains of India 
in lS41)"I8r)r), they designated Mount Everest by the symbol XV' ; the peaks 
which they designated XI V and XVT were lower ])ea.ks standing tAV(*nty miles 
south of Mount Everest, and both these ])eaks XIV and XVI were named 
Tschamlang by th(' Survey.* 

The prefix (’homo is very common in Noi*th -eastern Nepfd and t.he adjoining 
part of Til)et : we find (1iomo Lhari, Chomo Kankar, Chomo ITri, (fiiomo Tsering. 
The wor<l Lungiiia witliout Chomo is also one of the commonest names in Tibet. 
In some of tlu* survey maps of Western Tibet tlu^ lunue Bungina occurs forty or 
fifty time's in a singh* sheet. (See Atlas ((uarl(»r slu'ids, 4o N. W. and 15 N. hk). 

It is also attached to glaciers lik(' tlui (’hogo Lungma, and to passes like the 

Lungma La., twenty mil(*s east of Mount Even'st, a.ud tlie Lungma ]ja between 
Abor and Tib(*t {Jircord VoL J\\ I!) 14, p, 6*6'). Wheii tlu'. lU'vv survey sheets of 
Ladfddi and Baltistfin wen* being compiled, it was d(M*id(Ml to drop tiu'. word 
Lungma a.s being too frecpiently used in Colonel Montgomerie’s atlas sheets 
and as Ixdng iiiore ])rol)ably a noun tha.n a Tiamc'. The l)est service which 
ex})lorers will be able to do in future is to t(‘ach the Tibetans to iidopt the name 
Mount Everest. 


The Kancuenmijn(ja Controveksies. 

Kanchenjunga is the mountain of Sikkim, and Sikkim is the name given 
to the Himalayan area which is drained by the river Tista. The population of 
central Sikkim forms part of the Tibeto-Burman race, and they speak a language 

* The higher r)f the two appeanMl as Chamlang in Table V of the first edition of this paper, 1007 i it appears as peak 
Chamlang in Table V of the present edition. 
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known as Lepclia : the Linguistic Survey gives 35,000 as the number of Lepcha 
speakers. 3'he northern portion of Sikkim is peopled by a section of the libetan 
race, the Sikkim Bhotias, and tliey speak a dialect of Tibetan known as Da-njong- 
ka (20,000 speakers). In the lower hills and terai the Bengalis predominate) 
whilst the population of the Darjeeling district is largely Nepalese. The follow- 
ing names are given to the mountam of Sikkim - 


People. 

Xame. 

.-tutliority. 

bepolias .... 

Kong L(> Clin 

AVaddoli. 

ihiotiils 

Kang-chcn .... 

Hodgson. 

.Sikkiui Hhotias 

1 

Klianilni- Karma 

San<d»crg. 

1 

\(‘}>alc.sr t tikes 

1 

1 

Klmml»li- Karan l^arigiir . 

Hodgson. 

Tihetaiis of’ Sikkim 

Gans-cbiien-ind/.cal-liiga 

Van Maneii. 

Iraiiatis ..... 

1 

Kanelirn jiinga 

\ 

Irnj>erial (hizettrer ami 

Surveyor (Jemnal. ! 


It ma\^ l»e thought tliat the ])eople of Sikkim should l)e allowed to name 
the mountains of theii* country. a.nd that oilier races sliould accept their decisions. 
This rule liolds good in the ca.se of local objects such as minor peaks, valleys and 
tmcns, but when a mountain is so higli as t(.> be visible lor over one hundred miles 
beyond the Sikkim borders, the trans-border |jo])ulations will have their own 
names lor it. also. h’or centuries the people dwelling in the hot plains of Bengal 
have been observing with wonder this peak of snow on their northern horizon. 
^The inhabitants of Tibet may have Ixam observing the same peak, but not with 
the same admiration, as theii* country is cold, and they have snow peaks on all 
their horizons. 

Along tlie ethnographic fiontier of India we iind certain mountains that 
liave both Sanskrit and I’ibetan na-ines : 

Kailas (Tibetan, Kaiigrimpoche). 

( Inrla Ma.ndhata (Til)etan, ilemo-nam-nyim-ri). 

( iosainthrm (Tibetan, Sliisha Pimgnia). 

(hiiiri Saukar (Tibetan, Trashi-Tsering). 

These ancient Sanskiit names wTre given by Hindu jiilgrinis to snow 
monnta.ins situated, near sluines of sanctity, and in a later era the same mountains 
have become goals of P>uddhist pilgrimage and have received Tibetan names. 

Kanehenjunga, the mountain of Sikkim, is the only instance of the same 
name, or almost the same name, being adopted by both the Indian and Tibetan 
peoples. 

* 'fhe wiittci) form of the Tibetan name: the <’olloqiiial eqiii\aleat i« Kang-chhen-dxo-nga. 
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There has Iummi a coutroversv ovim* the Saiiski-it and TilaTaii names - as 
to which of them originated tirst. It is possiMc tlia.t l>oth tin' Sanskrit and 

Tibetan names havt^ been evolve<i sidt‘ by .side, not in eontlirt l>iit in mutual 
help : it is ])ossibh' tluit botli forms have now i>eeome (h\s('rvinn <>i preseiwatioii 
thruinih their sepa.ra.te Liirowths. for growth and »‘volution a.re more im|>orlaiit 
than oiauin. Til)eta.n linguists ha.ve ii'jected tlit' Sanskrit origin of the nanu\ 
but tlie suppostMl Tibetan (»ri;:in itsidf is not fi’e<‘ friuu imeerlainty. 

The follow’inu is a brief outline of tin* hi^torv of tin* eoomapliieal name 
Kanrh(mjime:a. : 

//"//.- (’liinese Lamas made a ma.p of 1'il)et, upon wdiicli they showed the. 

mountain (.1iomo Lhari* tlu\v also showed th(‘ hik»h moimtaiu of Sikkim, but u:tve 
it the na-me ol Limoda,. 

Klapioth |)ubli.shed ridnese maps oj 'Tibi't, which have been 
euloLiised by l\la?‘kham a.n<l Sveii ll(‘din. Klaproth showed the Silck'im inoiiutain 
luit ua.ve to It tin* uaiiu' lljimoula.. IIi'n m.i.p^ <iureci(Ml the mi'-ta.kes ol tlu‘ 

J^amas in the positions ol ilie mountain and of the town of IMiari. ( h'or Klaproths 
maps see Sven lleiliiis Safff/n'i'H Tilu\ Volumes 1. II and \11.) 

ISii. Tli(‘ Surv(‘y of India lix(‘d tlu‘ e»‘oa,t Sikkim iuoiiuta.in by obs(*rva- 

tions taken from th(‘ plains ol Leinial and the onlei* hills. Tiu‘ Siirv(‘y olliians 
W(‘re liiitish with Leneali assistants. 1’hey ua\e the nanu‘ KauLichaai jum;a 
(so spelt) to the .mountain. This was th(‘ liist a,|)pea lanci' in n'(‘om‘a.phy of tlui 
now lamoiis name and il vntnr fnnn thr shIr nf hiditf. The Tibetan survm^s of 
tlie Sikkim mountain w(‘i(* made I .‘{A y(*a,rs befor<* the Indiaai sniv(‘vs, but the 
fact is clear in history tha.t the name came from India. a,nd no\ from Tibet. 

Frofessor Suniti Kumar ('hatterji w liti^s that th<»m»h the Leiinali survev<)rs 
niav have b(‘(*n mistaken, yet they were linn b(‘li(‘veis in the Sanskrit nanu* wdien 
llu‘V nave it to the Survey in Ls47. Their view' was accepted also by Ihmnali 
writers, a.nd tlune a.n‘ thus over (duhty years ol usa.n(‘ in Ihmnali fur th(‘. Sans- 
kritised foiin. From Ben.na.li the Saaiskrit loiiii has spread to Hindi a,nd other; 
Jndian lannua.,n(*s. 

The professor was writin;^ of the historic period since IS47 ; but vvlnni 
[ see tlie interest ta.ken in the Himalayan s!iow-p(*aks of Xa,nda Devi and Dhaula- 
giri by (Iwadlers in the plains of India, it seems inconceivabhi that the inhabitants 
of northern Bengal should have had no name, during the j)re-historic centuries’ 
for the peak of perpetual snow' whhdi was presenting such a strange contrast to 
their own liot climate. 


1854 . — Sir Joseph Hooker brought the name to the notice of the European 
public in his ‘‘ Himalayan Journals.'’ Although in his map he used the name 

E 2 
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Kangchenjunga in keeping with Waugh’s survey map, yet throughout his book 
he spelt it as Kinchinjunga. He was therefore responsible for the first divergence 
in spelling. 

Brian Hodgson, the Nepal linguist, drew his map of the Himalayas 
and showed the high mountain of Sikkim as Kangchen but without the ter- 
mination “ junga. 

1867. — The Survey published a map upon which the name was spelt Kant- 
schin-dschinga. From 1847 to 1807 no spelling had been laid down by authority 
and every nrap-makcr followed his own ideas. 

1872. — The Hunterian sy.stem of transliteration was accepted by tlie Govern- 
ment of India. The right of individual opmion was taken away, and a system 
of uniformity was introduced. The Imperial Gazetteer was to be issued as the 
authority and arbitrator. 

1881. — When the Gazetteer was first issued the Sanskrit spelling Kanehan. 

janga was introduced by Sir William Hunter. Unfortunately Hooker's journals 
were moi’e widely known than the Imperial Gazetteer, and Hunter's ilecision 

was not generally accepted. The llth edition Kncyclopjcdia Britanniea gave 
Hooker's anglici.sed form Kinchinjunga as preferable, and Hunter's fornr Kan- 
chanjanga as alternative. In subsequent editions of the harcyclop;etlia the 

form Kinchinjunga alone has been given. Constable in 1893 adopted Hunter’s 
Sanskrit form. 

Fullaiton’s Gazetteer and Lippincott’s Gazetteer, 1906, adhered to Hooker’s 
form Kinchinjunga. 


Although Hodgson had heard Tibetans use the name Kangchen it 
does not appear that the full Tibetan name Gans-chhen-mdzod-lnga (or Kang- 
chhen-dzo-nga) ever came into geography through surveyors or explorers learning 
it from Tibetans in the field. It seems to have been a theoretical name intro- 
duced in 1881 by Dr. .Teaschke when he was compiling his Tibetan dictionarv. 
It was introduced to give a Tibetan explanation of the Indian termination 
“ junga.” Dr. Jeaschke’s theoretical name has had wide influence during the 
last fifty years, its form and spelling have been accepted at Lhasa, and are spread- 
ing through llbet. There is no objection to his version being accepted for 
llbetan maps. The Bengalis may possibly have built their name Kanchen. 
junga upon the Tibetan foundation Kangchhen, but the Tibetans may also have 
derived their termination mdzod-lnga from the Bengali termination “ junga.” 
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AVlieu tlie Socretivi v of Stale ii:ave his assent to tlu^ Iliinteriau system, 
he siifjrgested in liis despateli tliat “ some extension slKiuld he given to that 
part of the selieme wldeh ])en!ats a departure from tiu' lunv system in tlie ease 
of those places of whieli tlie na.m(\s lia.ve ae([ninMl a. widely recognised mode of 
spelling, eitlier from )) 0 {)iilar i-ustom or in eonse(|mMie(‘ of histoi ieal notoriety.’^ 
At the heginning of the ])resent century, when lhe new edition of the lm})eria.l 
(iazetteer was l)eing ])re})ared, Kanchenjunga was included amongst the names 
falling under the Secretary of State's (h'spat(‘h, a.nd two forms of spelling now 
becaune permissihh*. The primary form was Hooker's anglicised Kinchinjunga, 
and the alternative spelling was the lndianis<Ml form Kanchenjunga. The 
oflicial ar])itration thus allowed two dilhu*(‘nt spihings, a.nd this st(*]> has given 
rise to the idea that tlu' (juestion of spelling has not been linally decided. 


lUOii. — In 1903 the Survay of India issued a new map of Sikkim, whi(*h 
was compiled from data su])plied by the (hiart(‘riuastcr (huieral ; and on this 
map tliey spelt the mountain luinu' a.s Ka.ngch(‘njunga. This depaature on the 
part of the Survey from tlu* lm])erial tiazcttecM* was ])rol)ahly due to tlu^ divided 
res])onsibility for this ma.]). 1die Sikkim ma]) wa.s issiual when (\)lonel (loro 
wa.s Surveyor (IcMieral. (\)lonel (lore wa.s a.lwa.ys tirm in his su])])ori of co- 

operation and uniformity, and I am conviiuaal that he luiver authoristal the 
spelling Kangchenjunga. 

1004,- Thomas lloldich adojdcd Kanchaiijauga, in his book ‘Media ’’ 

aud Air. Er(*shfield ])ublish(Ml his book on Kangchenjunga.’’ Hie latter a<lopted 
the spelling enijiloyed in Colonel (lore’s 1903 inaj). Mr. Kreshlield was thus 
justified in his action. Other inountaiiuauing authors hav(‘ followed Mr. Ercsli* 

field in using the s])clling Kangclumjunga. Hut it is a sjielling tliat do(‘s not 
in(M*t with general ajiproval, for it combines tla* Tib(‘tan sound Kang witli tlie 
purel>" Indian termination “ junga.” In 1910 tlciHTal Hrucimidopted ‘M\in- 

chimjanga,” an Indianisial form. 


1931. - The Surveyor (lencual (Jirigailier Thomas) has recently made a new 
appeal for uniformity by abandoning Hooker’s form of spelling and by introducing 
the Indianised form Kanchenjunga into the Survey. Tt is to be hoped that his 
action will meet with co-oyx^ration. 

The spelling “ Kanchenjunga ” is not an exact reproduction of the Sanskrit 
form Kanchaiijhanga, but no objection can be raised on this account, for the 
modern Ilimlu spellings of (^auri Sankar, Dhaulagiri, (losainthiln, and Kedarn5th 
are not exact reproductions of the ancient Sanskrit. But the spelling^ ‘‘ Kftn* 
chanjunga ” would have been equally suitable. 
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The form Kanchoiijunga is one of the two forms that have alway.s been 
permitted by the later edition of the Imperial (.lazettcer, and it differs in only 
one letter from the spelling adopted by Sir William Hunter in the first edition. 
It is not a Tibeto-fndian compromise. 

The s]>elling Kanchenjunga was mo?’eover adojded as the correct Indiajiised 
form by the two mo.st prominent Indian authorities on Tibetan names, Colonel 
Waddell and Sarat Chandra Das, C.I.E. In his Tibetan dictionary, 1902, 
Sarat Chandra Das accepted the form Kanchenjunga. 

In recent years the Times newspaper iji its accounts of Kanchenjunira 
expeditions has supported the autlunity of the Imperial Gazetteer and has 
adhered to the form Kanchenjunga. 

27a.' Tibetan Name for Kancfieiijuiiffa. 

The question of the Tibetan name for Kanchenjunga is surrounded with 
dilliculties. Geographers are dependent upon the advice of iinguists, and whilst 
they have sincere admiration for the knowh'dge of the latter, they are at times 
disquieted to (ind that the linguistic aims aiid ideas differ Irmn their own. 
Waugh discovered this in his diseussions with Brian Hodgson (see page 23, 
Chapter 3). 

'I'he fact that the written Tibetan name differs materially from the collo- 

quial name is a source of geographical trouble. 'I’lie written Tibetan name 
for tSikkim is llbras-Vongs. the colloquial Tibetan name is Denjoug (Bell). 
'I'lie chief authority on the Tibetan language in imlia is Mr. \'an Manen : and 
when lierr Bauer the leader of the l!t2!> ex])edition asked Mr. Van Manen’.s 
advice, tla* latter replied that the correct Tibetan spelling for Kaiu'henjunga is 
Gans-chheu-mdzo<l-ln<>a. l.)ut th.at as ]|(mt Bauer was wriGng a (look of travel 

and not a scientific treatise, he might adopt the colloquial s])elling Kang-chhen- 
dzo-nga.* {haner : Im Kanipf '.nn den Hitnalaja.) 

'riio name (lans-chhen-mdzod-lnga seems to have originated from the difti* 

culty that linguists had in finding a Tibetan equivalent for the Indian termina- 
tion “ junga." The Tibetan name Kang-chhen liad been undoubtedly derived 
from the Sikkimeso. 'I'lie three letters nga in Tibetan mean five, but even 
tlien it was diffie\dt to explain “ junga." So Dr. Jeaschke introduced mdzod- 
Inga in place of junga, and mdzod-lnga means “ five repositories.” The whole 
Tibetan name Gans-chhen-mdzod-lnga thus n\eant “ the five repositories of great 
snow.” 

In the learned note that Mr. Van Manen wrote for Herr Bauer, he explained 
that when Dr. Jeaschke introduced into his dictionary of 1881 his now well- 

known I'ibetan spelling “ Gans-chhen-nulzod-lnga, the five receptacles of the 

vast glacier ice.” he added akso an alternative version “ Gans-chhen-rje-luga, 

) 

♦ Map8 arc .sciciHilio do( iimont.s used in inlernational agreemeutH : the correct form of fcpeliiiij; in preference to the 
eollo<iiu.d is invariably a<lopted on the maps of the Ordnanee Survey of Creat Britain. 
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meaning the tiv(* kiims of tlit' \ast ulach*!' iie." Tn a lini^instu* fiithu'^iast 
seekii^u lor an (Wplaiiatiuii nt Iinlian ** jun^^a ' tla* nit nwhutioii ot t\\<i 

clitfai'^nit vor^ion,s niav xanu natural and MimTilic. hut to ila* MuonraplaM’, who 
waints to know’ what tlio ])('o]»h* t lauuM'Ixa^s sav, tia* introduct ion ot U\(> dithuoiit. 
explanations sctuns ti> ^lotract Iroin tlh‘ vahio of laah. 

I ho dilloront xoisions ^lnJLl<^'-tod Iw liiiLini^t^ hu- tho Tihotan liana* ol Kan- 
olKuijnnua max* ho >nmni('<! n|> a^^ lollows : 
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KaiK'hrii-jnfiLiii. (liidifxniMfMl 
the Saiiski'il) . 

frrlJl 1 

j 

< Mild. n t liijili . 


1 

1 

j lui|H>nal ( ki/«‘t f rrr. 


It w ill Ih* stMui Iroiii thl.^ tulilr that t hr tr i niin.it it »n hu.s Ixt'ii a 

somve 

ol iroiihh‘ to Tiht*tun 

lingui.' 

Nti d’ihtdan 

.'^nh^titntr 

lor thr Indian iuima. 

Inis hi'rii uiiirtMl upon. 

Tho 

\arirtv ot th(* 

ittrinjds to tiinl u suhstitute 

is an 


ol ui'.cciiiimty. 

(.'(jloncl lijis tlijil ' tlio r('|)osit<»rios of .snow,** 

moan flu- livo jx-aks ol Kam lx-iijmiya ; otlior writois liavo said that they moan 

flio li\c ulaciors. l>ut tlio word " livo sooms out ol |)]a<'o ajipliod to Xan- 

olioiijiin^a. As a]ij)liod to (iaiiri Saiikar it had a moanin}<, for Morshoad found 
five similar sistor ju-aks standing in juxta ]iosition. Jiiit Kanohonjunfra i.s an 
immonso ]iyramid. and only ono side ol it <-an ho vio\vo<l at a time. I'lie Lepohas; 
havo truly namod it " tho hiyli s<-roon of snows,” for it soroon.s evor}'thinff behind 
it. The oooora])her has a ri<>ht to ask, wliy should Xanohonjunga be called 
” five peaks ” or " five glaciers ; ” .six jteaks or ton or fifty would be equally 

applicable. The word five lias no explanation in the to])ography. It has 

been said that when we view Kanchenjunga from Darjeeling, we see five promi- 
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nent peaks. But the Tibetans dwell to the north-east of the mountain, and 
Darieeling is situated to the south-west. Why should Tibetans invent a name 
to suit a foreign aspect of the mountain ? Darjeeling is now a popular hill- 

station, but a hundred years ago it was only a Lepcha town. Its name is 

Lepcha. 

If we consider the peaks that stand in the vicinity of KSnchenjunga, Jon- 

song is a Tibetan name, but Kabni and Jano are names not used by Tibetans 

(Bell), randiin is a Lepcha name, and Narsing is an Indian names. In 

Chapter 22 which describes the Tista river a note has been included, in which 
it is shown that the Brivate Secretary to the Maharajah of Sikkim does not agree 
with the view that the name Kanchenjunga has been derived from five peaks or 
five glaciers or five treasuries of snow. 

I feel sure that linguists will realize the uncertainty that has been experi- 
enced by surveyors who have had to decide upon one definite form of sj)elling. 
Linguists have looked upon the name Kang-chhen-dzo-nga as though it were a 
Lhasa Tibetan name, but it was a Da-njong-ka name used only in Sikkim. 
Whether this name is of ancient or recent standing in Sikkim cannot be dis- 
covered, but that it has only recently been recognised in Lhasa seems certain. 

In Sikkim the Tibetans constitute a small minority of the population. 

The following letter from Sir Charles Bell, who was the jjolitical officer in 
Sikkim, illustrates the difficulties with which surveyors were confronted when 
they were conversing with the hill ])eople. “ The Sikkimese,” he writes, “ do 

“ not as a rule use the whole word Kang-chhen-dzo-nga, but more often simply 

“ Kang-chhen. A great many ap])ly the name Kang-chhen to the other mountain 

“ Kabni. because throughout a great part of Sikkim Kabru is the more cons- 
‘‘ picuous mountain of the two. Kang-chhen is not a well-known Tibetan moun- 
“ tain ; for every I’ibetan who knows Kang-chhen five hundred will know Chomo 
“ Lhari.” 

The original meaning of the Sanskrit name was “ the mountain of the 
golden thigh,” the word golden having reference to the effects of sunrise and 
sunset upon the mountain. Geographers see with surprise that Colonel Waddell, 
the linguistic authority, became annoyed with the Tibetans of Sikkim when he 
found them acce])ting the Indian i<lea in preference to his “five repositories of 

great snow.” In his book “ Among the Dimi'dayas,” 1900, p. 380, he writes, 

“ Kanchenjunga is called by Tibetans the repository of gold. This name it 
“ seems to me has arisen from the interpretation of the popular name in too 
“ literal and mythological a manner. The name Kanchenjunga is Tibetan and 
“means literally the five repositories of the groat glaciers and it is physically 
“ descriptive of its five peaks.” 

It is possible that these Tibetans obtained their ideas of gold from the Indian 
name “ golden thigh.” The Sikkim manual of worship for the mountain god 
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sp..\‘iks of a troasiirv of irold, tlio lofty ju'ak hviu^i ^ikk'd by tlu' ri^iiiu and M'ltinji!: 
i^nu. 

EV)r maps of Tilxd tin' namo iviiardod as autliori(ati\(' by ^an Maium in 
1931, namely ( bms-cliben^mdzod-lnaa, slmnld J think b(' a<ei']>1iMl: but lor ma|)s 
of India Kanchenjunea should ho n‘taiiu‘d. 

J\ven if tlu' Indian ami Idbetan nanu\s have* rmanattai Irom one oriuin, 
they hav(‘ followed dilhu’cmt courses of (^volution. Ilitluuto wo liaxo Immui 
tryinu to f(»rc(‘ th(' tw^o nana's by oompromisi's into (»iu‘ spelling. It will be 

b(*tter in fiiturt' to reeounisi* that the two names have diviueial so wi<lely in 
tluu’r urowth that they cannot now b(‘ l)oth represtmti'd by om* and tlu‘ same 
formula. Jn aee(‘])tin^ two forms of sjjellinu we shall be reeo^unisinu llumi as 
tw'o dilhuent names and shall bt‘ tnaitine; tluuu as w'(‘ tnail tlu‘ Indian and 
I’ilx'taii nam(‘s lor Kailas and (Jauii Sankar. 

Tlir SnnsLrit Xajttr Kancdn-jdiiffhff, 

A surveyor has !<» h^arn (he fuonuneiation of u(‘ouraphieal nami's Irom tin* 
])(‘o[)lo and to eonvtut (laun into written words. An etymologist is interi*stetl 
in diseoviM’inu tla‘ aneiiuit oriiiins of names. Prmhmt sur\eyors it‘irain li’om 
tiwspassine upon tia* <‘1 ymolouists' ground. In 18.35 tla‘ (‘\])loi‘er \ ij;ia^ ViMu 

tured to explain the (»ri;.»ijis of e(‘itain nana‘S in Kashmir, and la* has l)(*ru held 
up as a warning to t r(*spassers. II is ease is quot(‘d ])y Sir Aiirc*! Sli'in as show- 
iiu^ that a m‘o.ui‘apla‘r ma\' lx* a bad etymoloyist. (Aifcintl (linunfplni of Kos/f- 
ntlr.) The Sanskrit ori-jin oi tla* name Ka ia'la‘n junea has bei‘i) (‘xplaiia'd b\^ 
]\Ialianiahopadhyaya |)r. llaia Pras:i<l Shastri as liaxinu Ix'an '' Kanean- jan;.iha,'' 
till* uoldeii thiuli. The s|x*11inL’ ol the name, la* says, aeeoidiua to the' 
(jl(‘neva ('oii\ention adojited by all Saiiskritists throuuliout, tla* wa)ild, is Kauoajui- 
ianuha, (for ordinary |nu'pos(‘s KaiieajujaJiLdia ). ' 

The obj(‘elion lias lx*rn raised that the shape ol tla* mountain b(‘ars n() 
rt*si*mblanee to an in\(‘rted thieh. that the mountain has a poinl(*d summit 
when*as a thii^h (cut olT at tla* knee) (hx*s not t(*rminat(‘ in a. jioint. From 
Purnea in l>ihar, howeV(*r. Kaiielienjunea has tla* ap|x*arane(* of b(*inj 4 ; a, hi^h 
point on a jau^ed ridu<* : tla* iollowinuf passage is (pioted from (Viloia*! 1anner\s 
report. 1SS3 Kabru (i24,Ot)*2 ie(*t) is eonneeted with tla* s(*eond p(*ak of Kan- 
“ ela'iijunua (27,S03 fe(*t) ]»y a rid^ue. tla* loW(*st dejin'ssion of which lias an alti- 
‘‘tude of 22,100 feet”. 

The Sanskrit nana* Kancaiujauglia may Inive lieen ;;iveu to the mountain by 
pandits in eomparati V(*ly r(*(*ent times, like the name Nanga l^lrl)at in Kashmir. 
No (‘tyniologist lias claim(*d that the Sanskrit name Kancan-jangha is of great 
antiq uity. 

A furth(^r note on the name Kfinchenjunga has been added in Appendix 3 
of Part III of this book, in reply to certain criticisms of the name, that have 
been published in the Himalayan Journal of 1932. 


^Himalayan Journal, III, j). 154. 
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The Karakokum controversy. 

The length of the Karakonun range has been proved by Sven Iledin to 
be so great, that it will be found advisable for geographical purposes to sub- 
divide it into sections, as has already been done in the cases of the Alps, the 
Kockies, the xVndes, and the Himalayas. In all these ranges the mountain 
names have been preserved throughout their lengths, and the sectional names 
have been taken from the countries which tlie ranges traverse or border. I'he 
Andes have been subdivided into the Chilian Andes, tlie Peruvian Andes, and 
the Patagonian ; the great Himalayan range has been subdivided into the 
Punjab Hiimllayas, the Kumaun Hinifdayas, the jST^pfd and the Assam. The 
Punjab Ilimrilayas arc the Himrdayas seen from the Punjab and drained by the 
Punjab rivers: they contain the “Punjab Hill States’’. 1’he Hindu Kush 
are divided into the Afghan Hindu Kush ajul the Chitrill Hindu Kusli. If 
Ave adhere to this world-wide precedent and to tliis approved geographicad 
method, — and I do not tliink that we can im])rove on it,— we sliall subdivide 
the Karakorum into- 

(1) the ITunza Karakorum, 

(2) the Jhdti Karakorum, 

(3) the T)e])sang Karakorum, and 

(4) the Ti])etan Karakorum. 

The question Avhether th(‘ KarakoiTim range should be 7‘(‘gard(*d as one 
great range or as two parallel ranges does not aiT(‘(‘t the fundanumtal norneii’- 
clature ; if we look at such a proldem from a synthetic ])oini of vi(‘W. W(» can 
hardly avoid the conclusion that the main Karakorum crest, the Alasherbruni 
ridge, and the Avaterslu'd range are conqHjiumt. ])arts ol one orograjdiical whole. 
But if the details are e.vamined from an analytical point of vicAv, it may be 
found conveniejit to distinguish th(‘ st'parate parts by dilTerent names. it is 
always advisable to begin Avith syntlu^sis and to liinit the ajialytic process as 
much as possil)le. 4’he qu(‘stion of analysis Avill be consideiAal in the second 
])art of this l)ook, 

A controversy has hoAvever at times arisem oati* the tume “Karakonun,” 
and in this chapter the qucvstion is being consid(*red Avliether the name Kara- 
korum could Avith axh^antage l)e replaced by Muztagh (or by Muztagli-Kara- 
korum, vide Ceogr. Journ., Ajuil 1927, p. 327 ; also Se])t. 1929 and August 1930). 
All along the frontiers of India the names of passes aj*e Avell knoAvn, and the 
names of })asses, as I haAT^ already pointed out in this chapter, come to be trans- 
ferred to the mountain ranges, '^I’he tAvo passes over the Karakorum range 
have been knoAvn for centuries as the Muztagh and the Karakorum, and it has 
been only natural, as Avas pointed out by DreAv in 1875, that both these names 
should have come to be applied by travellers to diAerent parts of the same 
range, the name Muztagh on the west of Baltistan and the name Karakorum 
on the east. Both these pass-names are foreign names, but as I have also 
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bliowii in this (‘haj)tnr, the pas.s-naines ovei’ i>iir t raiis-l rout ior ranges geiuM'ally 
cin spring Ironi llie lOrtagn langnagt's .s|)()kfn lu'Vond llunn. And tlins it lias 

(‘nine al)‘>ul that altliongli the nuaintain nanu's ol Jadtistan, sueh as (iashm- 

biiiin, Jhdt(/r(), ('hogo laingina, Hiino are all TilK‘lan, tlii‘ two pass-nanies ar(‘ 

both Thirki. 1 s('e no objectmn to this: tin* Tib(‘tan pa.'-s-nanies /oji La and 

Lipu Jiiddi and tlu* Afghan pa.Ns-nanu* Khaibar aii' (piili' W(‘ll known to Indian^, 
and the Turki |»a>s-nanies Miizlagh and Ka lakonini an* known to Ikdti 
Tilietans.* 

W Ih'Ii seii'iitilic nia]>s are Ix^ing prcpareiL g(‘ograph(‘rs lind it inconx (‘iiiont 
to liave two nanu\s applird to thr .^anie mountain langt* within a n‘lati\(‘lv 

short distaii(‘(‘ n| oiu* another. thii- p](‘dr(‘t‘ssnis found it nnnert'ssa r\' to <h‘- 

seribc tlu* rango as tlu* '' AInztagh or Karakmnm," and so the responsibh* aiitho- 
riti(‘s. Sir ('lenieiits Maikhaiii in London in IS7I and (leiieial \\alk(*r in India 
in ISTt). d(‘eide<l to (hop the naiiu' Aln/.tagh and to applx’ tlu* iianu* l\a i a k’ornin 
to tlu* whole rang(‘. W'illiani Mooreroft in Isgt) was tlu* first iMiiopenn e^])lol’(*r 
to intrcMliKi* tlu* nanu* Karakoinm mountains. ’ In ISIll (liimin's map snoW(‘d 

Karakorum (J(*l)iigi‘ along tlu* north(*rn bank of tlu* Indus. In ISIIti and 
1S44 llimiboldt gaxi* tlu* nanu* Kaiakorum to tlu* ((‘iitial langi* of tlu* 1'ibef 
plat(‘au, and llninboldt s antiunitx' has lu'en r(‘eognis(*d b\' tlu* 'ji(*ogra ph(*rs (d 
Europe {Sn’tf ll((lln : Souflnrn TIhrf. I7/, AW A //). linniboldl appli(*d the 
]]anu* Mnztagli to tlu* Tien Shan langi*. on tlu* authority of tlu* h]nip(*ror Iklbar’s 

nu'inoirs. In l<sr)4 Al(‘.\and(*r ('nnninghani and ll(*n?y Straelu*y madi* snrv'eys 
of \\(*sh*rn Tibet: ( ’imniiiLihani wr(»t(‘ that lu* found Mooreioft abs(»lnt(‘ly triist- 
xvorthx’ and oiu* of the in(»st ennsei(*nt icnis nu‘n that (‘V(*i‘ li\(*d. Straelu*\" wroti* 
that he owed almost all his nonu‘nelat nn* to Mooreroft. In a r(‘e(‘nt- pap(*r 

Sir Anr(*l Stein has ianu*nted that no biography has be(*n writt(*n of so gr(*at, a 
g(‘ograplu*r as AbuncT’olt (Iflc 0 / Thiodin'i' Dfda, IV 1!). Tlu* stoi’X" that 
Mooreroft trax'ell(*d to Jdiasa had no loundati(m: he saer'ifiC(‘d his lih* in his 
enthusiasm for g(*ographieal (*xploratiom and lu* was at Andkhui, north of tlu; 
llindu Kush when lu* di(‘(b 

In IS.jo-lStio f'olonel Mont gonierb* made his snr\(*y of \\(‘st(*rn ddlx*! and 
d(‘t(*nniiu‘d tlu* lu‘ights and ])ositions of tlu* Karakorum p(*aks : lu* gax'c*, to liis 
]u*aks tlu* symbol J\ aft(*r tlu* nanu* Karakorum. In his r(*poits lu* sometimes 
ref(*rr(*d to tlu* Kaiakojum range* and sojnetinu*s to 'Whe great range* whieli ia 
“ e*alle*d botii Muztagh and Karakorum'’. Jlis assistant was Captain Godwin- 
Austen, who wrote* twe) paj)(*is on llie glaciers of the? Muztagli range : tlu* glaciers 
wdiieh ( !odw in-Austen described xvere those near the Muztagh section of the 

range* and the*r(* was uo significance in liis re*fe*re*nce to the Muztagli range. On 
liis grave ne‘ar Guildford are engraved the words, “ He surveyed the Kara- 

’^Thft Turki ppoakin^^ people of KuBh^ar are Mongolians and are closely related to tJie Baltis. The latter aro the only 
Tibetans who have forsaken Buddhism an<l become Muhammadans ; their conversion was probably duo to tho influenco 
of Mongolian Muhammadans from Kashgar. 

f2 
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“ koruiii Kange.” 'J'lie naiac Xarakonuii Kaiige was definitely adopted for the 
maps of the (Joveriiinent of India in 1876.* 

fn 1907 I referred tlie question of tlie name to Colonel Wauhope. who was 
an oriental scholar, and who had passed his career in the mountains of the north- 
west frontier, ajid who had only recently been surveying the Pamirs and Hindu 
Kush : he Avrote in reply Muztiighs are as common all over Central Asia as 
“ Safed Kohs on our north-west frontier. The name Karakorum is (juite 

“ established now for the mountain range separating the Indus and Zarafshau, and 
“ is the most suitable.” 

If the name Karakorum was considered more suitable than Muztagh in 
1870, its superiority has been enhanced during the last fifty years by the modern 
application of the name Muztagh to other higli mountains. It has been said 
that the name Karakorum is as common in 'I'urkisfan as the name Muztagh. 
Ill Stein’s list of the geographical names of Chinese Turkistan the name Kara- 
korum only appears twice outside the Karakorum range, and on ueitlier of 
these occasions is its use of any geographical sigiiiticaiice. {Mentoir bij Sir 
Auni Stein; Record Volume XVII, Survey of India.) if we take a gciKualiseil 
funda, mental ma]) like iStein’s map of ('liincse Turkistan, published ])y the Ifiiyal 
Geographical Society {.vcn/c (Jeoyraphwd Jour)itd, May 192o), we see that 
beyond the Karakonnu range there are only thre(' mountain naaues of suHiciciit 
importance to be entered on sueh a ma]), and they ate — 

(1) Muztagli Ata ])eak, (on the Muzliigh Ata ratige), 

(2) Kungur, 

(3) Muztagh ])eak, (on the Kunlun range). 

"I’wo out of these three. ]irimary mountain names arc Muztagh; and tliere 
is also the JMuztagh Ata range ; if we had three high mountains in Kuro])e a!l 
named Mont Rhine, the confusion would become intolerable. We ought tlau'c- 
fore to avoid any further extension of the name Muztagh as a primary moun- 
tain name in Asia ; and we ought to adhere loyally to the decision of Moorcroft, 
Markham and Walker, and to uj)hold the tine distinctive name of Karakorum. 

The Karakorum Pass. 

The Karakorum Pass is famous in both the history and the geography of Asia. 
It iias been said that this pass is not on the Karakorum range. It is not on the 
crest line of the range, but it is a pass over the range. A range is not a single 
line, it is a massive fold of rock, one hundred miles wide, that has been raised 
up out of the earth’s crust. The fact that the Shyok river has cut its way 
back through the southern flank of this range and through its crest-line to the 

* In 1802 ths, Sfhlagintweit brothers adopted the name “Karakorum Kange,” vide iSven Hotlin’a iSoitthrn Tibet, 
III, 1C9. Ill 1875 Stieler adopted Karakorum, and gave the name Muztagh to the Kashgar range. Subsequently Sven 
Uedin applied t ho nauio Muztagh to this Kashgar range, and Sir Aurel Stein has called it the Muztagh Ata range. The 
application of the name IMuztagh to this Kashgar range renders tho name Muztagh undesirable and unsuitable for the 
Karakorum range. 
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Karakorum ])ass is a phonomi'iioii that has many paralh'ls i!i Asia. lu thoir 
book oil tlio Ivarakoruin ulaciors, Dr. ami Mrs. Visst'r show how tlu* llun/a ami 
Giliiiit rivers liave cut baek throuuh the Karakorum crest ; wliat lias occurnal 
ill Ilunza lias occurred also iu i).-i >sai),e. Tlu' Karakorum ranm', tlu' Kara- 

korum waU'rsluMl ami the Kai’akorum pa.'S form a sciciitilic triad of namt‘s, and 
their triple accoi'daiicc impn'ssi's upon us tlh' l(*sson that flit' ranu:«‘, tla* water- 

slu'd and tlu* pass arc parts of niu* eco-L^raphical whoh*. ('This (]U(*stinn will 
h(‘ (*onsider(‘d in uf(*at<'r detail in (’haptcr I t of Fart II.) 

77/c }ihnnin(f (I ml hisfortf o/' fJu' tunm' Kdruknnnn , 

The word Kara nu‘ans black, and Korum nu'aiis fallt'ii rock oi* ^I’avid, 
It has b(M‘n su'iucsti'd that it is not suitable to apply a nanu* mranim;' black to 

a snow-monntain. Mu/taLih nu‘ans sm»w-monnt ain, but this nanu* has 

alr(*a<l\* bia'ii u^(‘<l too frcajiirnt l\' to br anv longer dist im t i\a‘. d'he name 
Kara-Kub l)lack lake, is >aid by IbMlin and \Vanln)|M‘ to liavi* o(i;^inated from 
the. sudden storms which ln(*ak o\'er it. Di-. \ issen* has written that he sees 
no olijection to a nanu* mcanine: black b(*ine: ns('d foi‘ a snow-inonntain, and 
1 do not think that tlu* oriuiiud meaning' of u word as ns(‘d in con vcisal ion should 
be lit(*rallv consid(‘n‘d, when it has been c()mpoumh‘d with (*th(*r w'ords into ;i 
c(*o,m’ai)hical nanu*. Tlu'i’e is a llinifdayan riv(*r nanu‘d the Killitoinea (Flack 
live]*) and another tlu* Dhaiili (ian^a (White riv(*i) : both thcsi* rivers havi^ 
dark dejiths and both have cataracts of white loam; their two nam(*s an* in 
artistic contrast and are sci(*nt itically «list inct i vc, and it would be W'ron^i^ to 
t(*st th(*m by lit(*ralism, 

Coloiu‘l Wood has b(M‘n a strong; sn|)portcr of tlu* old nami* Karakorum. 
Keferrin'j; to tlu* Karakorum pa.^s in 1022, he raised an inb*i(»st in^; (pu'stion, but 
without anv desire to introduce a change. lie wrott*. 

It is (lilluailt to u!iderst;uid wliy t-his pass nj(M*.ivc<] t-lu*. aanie Karakorum, whirh me.aiis 
“ black rock : tlio formation is r«'<l saiuLstouc an<l l.hc, most uotb’cablo colour is yellow ’k 

If tlu*r(*fon* the name Ivarakoruin is unsuitabk* for a, wdiitij mountain, it 

is e(piallv unsuitabk* for a yellow and red pass. ^^‘t. it would 1 ) 1 * indeed ridi- 
culous to cham!;(‘ tlse nanu* of this historic pass, a name known for centuri(*s to 

the ])eopl(‘S of Asia. Golonel Wood’s noti* led nu* to study tlu* historv of this 
pass and of its name. Dr. Arthur Neve wrote (77///7// Yntrs in Kashmir, 1913: 
quoted by Sven Iledin in Hoathern Tibel), ‘'The trade routi* ove.r the Kara- 

“ korum pass has be(*n us(*d from time immemorial. llock inscriptions show 
‘‘that it was used centuries before the Christian era. Ciiin(*se armies liave 
“ sw'cpt over it, and for centuries the Chinese lield fortified ])osts along it. Indian 
“ conquerors have defied climatic difficulties, and have established colonies on 
“ the north side in the basin of the Tarim 

In the 13th fVntury, Gengkis Khan the Mongol, who ranks as a military 
leader with Caesar and Napoleon, conquered the greater part of Asia and the 
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south-eastern part of Europe : his empire extended from Pekin to Warsaw. 
If we go through Central Asia to-day, we are told that three men have con- 
quered the world, — Alexander, Gengkis Khan and Timur {Lamh^s History of 
Tamerhine). Gengkis Khan founded the Mongol empire, and his capital city 
(now in ruins) was Karakorum in Mongolia. From the city of Karakorum 
Asia was governed, and the name Karakorum was known everywhere. The 
Imperial road from Delhi to Karakorum passed through Kashmir and Ladiikh, 
and crossed over the pass now known to us as the Karakorum. In England 
we speak of the “London road,” and the “Bath road:” in India we talk of 
the “Agra road” and the “Lahore road.” At Delhi itself we have the. “Kash- 
mir Gate.” In Larlakh to-day they say the “ Leh road.” Is it not likely 
that in the days of Gengkis Khan the peojde spoke of the “ Karakorum road ? ” 
And their “ Karakorum road ” from India cros.sed the i)ass which to-day we 
call Karakorum. 'I'lie cidminating ])oint of the long road from Delhi to Kara- 
korum was the p(.)int we now name “ Karakorum jaiss.” 1 venture to sulnnit 
that history has furnished the explanation of our geogra|)hical jiame Karakorum, 
which could not be learnt from the. colour of the rocks. 

When Dr. Keve wrote the ])assage which I have just ({noted from him 
concerning the “ Chiiuxse ” armies swei'jnng over the j)a,'^s, and the “ Chine.se ” 
fortified {xjsts, 1 think that he must have been referring to the Mungcjls. Kublai 
Khan, the grandson of Gengkis Khan, moved the Mongol ca])ital to Pekin and 
ruled over Tibet. 

Alexander the Great was accomjianied on his campaigns by historians : 
Julius Caesar was his own historian. 'I'he mausoleum and nios(]nes of Tlniiir 
are still iwerenced at tSamarkand : the letters of Na])oleon are {(reserved in 
the libraries of Euroj)e. But no memorial ol Gengkis Ivhan is to be seen 
in Asia. 

The name of Gengkis Khan’s capital Karakorum has, however, during the 
progress of geography in Western 'Pibet, come to be bestowed in the 19th cen- 
tury upon the highest iiKnmtains of his Enquire. And it is in this way that 
geography has ju’ovided the memorial which arclueology had failed to do. 

The recent iitirodiiclimi of double tximes. 

In 1927 a ]»ro{)os:d was made to substitute new double names in place, of 
the old simple names, that had become so well known. The following table 
gives the old names and the new {(rojiosals : — 

Existing names. Double names proposed. 

Th(( Main Range . . Karakorum .... Muztagh- Karakorum. 

Tfu! Mountain Region . Karakorum .... K.arakoriim-Ilhnalaya. 

Outer subsidiary range Aghil ..... Aghil-Karakorum. 

Inner subsidiary range . Kailas ..... Kail.H8-Karakornm. 
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At tlie nu'etinu of tlir Eoynl ( Jt'oiir;!|>liie;\l Socioiy in wlion those doiihle 

iianios \v(Mv iirst ])ro])ose(l, ('oloiiel 11. Wood made a ]>rotost ajzainst tiuan, and 
]i(‘ voiot'd th(‘ opinion of Suivt'v oUioors, politiral ollioiMs, and sporisnuni. Tlio 
d(»ul)K* name Karakoiuin-llinialava was withdrawn at tlu' adxico of Dr. Lon^* 

stalT, and snrv(‘yor< hdt i]idol)t(‘d to Ijijn for his ^tMUMoiis <‘o-o|u*rat ion (OVo- 

yra/thicfd Jaurnal, Auynst 19Si)). 

'riu‘ douhlo nain<‘s Kaila^ Karakorum and Muztrmhd\atak<»!um iwv lioW('V('r 
Ixuni;’ us(m 1. Attimipts liavi' hocn mad(‘ to lind pn'ciMkmts for tlimn in tlu‘ Alps, 
but- tlu'iT ar(‘ lu' piiMMMhmts tlu'n* or (dsowlimo. In t!u‘ ( kM»Liiaphi(*al dournal 

f(>r Aiiinist WVM) (p. I1‘J) it was statrd that thr double namr Kaila.s-Karakonnn 
“is (‘fjuix al(‘iit to the naiiK* r»(*rn(‘S(* Alp^." Th(‘ lU'rnosi' Al|)s ar<' a sid)- 
<livision nf the Alpinr Hanur : tlit‘ nanu‘ l>rrnes(‘ mri(‘ly dciioti^s that (lu‘ sid)- 
division is on tlio sido of Imm iu*. Kailas i< t lu‘ nami‘ ui\on (<» a mountain rani;o. 

in sout li-w i‘st lun rilnO, atnl haraLonuif is lln‘ imnn' tfircu /o u d lifiiuiit nionif- 

iitm unujc ni nii(it]nr iinn'iiKc nf Tilnf. 1 lir namo Ikunrst* Al|>s is a scMtional 
and rciiional iianu*. aiid is not the namr of a loii'.'. mountain (liain. 'Tlir namc^ 
Kailas- Karakorum is not s(‘rtional and not r(‘!rional ; it is Ix'ino |)r«)posrd for ii 
wliol(‘ mountain lania* as lonu as th(‘ Alps. If wr want a Ihilti parallrl to the 
l>(u n<*s(‘ Alps, it must br Skardii -Karakorum, for Skilrdu is I hr capital of Ihil- 
tistrin, as Uci ik' is of Sw itzmia nd. Thr riana* Kailas- Karakorum is a combina- 
tion of names that L^(‘ouiaph(‘!s should avoid. Kailas is a Sanskrit nanH‘ that 

oanic into Tib(‘t Ironi tlu* south ‘>0 cimtur’ics auo. the nanii* Karak'or'um oam(‘ 
into Tibet from the north 7 centuries aizo. liolh th(‘ Sanskrit and Mongolian 
names ha\(* an historic ri^hl to tlaar- own places in Tilx^l : but tlu‘s<* plac(*s are 
400 mil(‘s apart, and though tin* Kailas ratiLU' is Ix'inj^ found to ai»|)i'oach th(\ 
Karakorum, it. is unwise to <-ond)ine their names. In the xicissit udes of his- 
torv anomalies may yain placcvs in , urography, but with care no confusion necMl 
arise. Th(‘ doubk' nauK' will carry tin* nam(‘ Karakoirmi into th(‘ j‘(‘wion of 
the Maiiasa I’owa r lake's, and it will lx* out of j>lac(' then*. 

In the' ( h'oniaphical Journal for Au.imst WKMK pa_w(* N7, the* nauK* iMuztar;li- 
Karakorurn has aii,aiji Ix'cn com|)ar(‘<l with tla^ nanu's Ikurre'se Alps and Jhrnjab 
llimrdaya. XeitlxM’ of tlu'se* comparisons liohls rood : Muzta‘.,di-Karakoruin in 
the nanu* jiroposeal tor a r:rcat ranri* that has always Ixxrn known as Karakorum 
and that napiires no second nairu' ; th(» nanu'S l>(*rnese Aljrs and Ihinjal) Hima- 
laya are applicable to subdivisions otdy : the nuamin^s of thes(i two latter 

nauK's ari‘ s(‘lf-(‘xplanatory ; but the combination Muztagh-Karakonim has no 
meanin.^. (Tli<‘ (juestion which has been raised as to the true alignment of the 
Karakorum ran^^e will be consirlered in Chapter 14 of Part II,) 
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CHAPTER 4. 

NOTKvS ON CEETAIN IMPORTANT MOUNTAIN NAMES. 

(rt) Himalaya. 

(b) Southern Tibet. 

(c) Baltistan. 

(f/) Dardi.stan. 

Himalaya, if not the oldest, is one of the oldest name.s in geography. The 
word is Sanskrit and means the abode of .snow. During the (Ireek hlmpirc in 
India its hi.storians transformed the name into lmao.s and Emodus. Alexander 
Cunningham, 185.1, was the first explorer 1o define Hinudaya for the pui])oses 
of modern geography. His definition was that the f!rea.t Himalaya formed 
the natural boundary IjeiAveen India and Tibet. 

As geogiaphieal knowledge progre.s.ses it ma.y become necessary to modify 
or extend an original definition. 1’he two names Himrdaya and Tibet re])resent 
contiguous mountainous regions, which merge info one anothei'. and it has not 
been possilile to define the boundary line between them with absolute jirecisioii. 

In his book on Tibet , li'ir Thomas Holdich, following (Sir Richard .Stracliey 
(1880) Avjofe, ‘'Modern geography restricts the Himalaya to that ])ortion of the 
“ nuamtainous region between India and 'J’ibet which is enclosisl between the 
“ anus of the Indus and Brahma-|)utra.” This definition served its jmrpose 
for many years, but in 1018 Moivshead discovcied the peak of (iyala Peri (28,400 
feet) situated on the (ireat Himalayan alignment outside and beyond the bend 
of the Brahmaputra,, and this discovery obliges us to accept a inodification in 
detail though not in pjinciple of the Strachey-Holdich definition. 

In ]t)04 the surveys of Ryder and AVood in Southern Tibet showed that the 
whole dsangpo Valley belonged geographically to I’ibet, and in 1!)08 Sven Hcdiu 
confiimed this view : .so that the Himalayan-Tibet boundary has now to be 
retiied southwards from the actual line of the T.sangpo river to the small Ladakh 
range which forms the Nepal-Tibet watershed. In w'estern Tibet it is not 
possible to assume the Lad.akh range as the geographical boundary, because the 
Indus is fif(wing southward of the range. The actual valley of the Indus along 
its southern bank clearly belongs to geograiducal Tibet, whilst the highe.st Hbua- 
layan slopes clearly belong to the Himalaya range. The only jnodification 
here in the Strachey-Holdich definition that seems in 1981 to be desirable 
is to place the Himalayan-Tibet boundary upon the Zaskar range, which runs 
between the Indus river and the Himalayan crest-line and is parallel to both. 
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The (»reiit Ilimrilaya raniro exceediiiu: 1,500 miles in lenj^th has had to ho 
subdivided for ])iir])()ses of irooi^raphy into different sections, and these sections 
have been named from tlie (‘oiintries with whi(‘h tliev are associated, in a<‘cord' 
aiice witli the L!;eoura])hi<*a.l preecahmts of llu* Alps :ind Andes. TIk' sectioTia^ 
names are Punja.b Himfdaya, Kumaun Hinifdaya, Xi'prd lliimllava. a.ud Assam 
Ilinifdaya.. These nanu's ha.V(' been bainded u]>on (*ustom a.nd tra.diliou: they 
^ver(' (‘liosen in 1007 by Sir Henry Hayden and myself in consultation with 
politica,! a.nd sciiMitilic aailhorities. They ha.ve met with ujeiuM-al acce])ta.nc-e, 
and we recommend tlunr contimiaaice. The nanu* Punjab Ifinirdaya lunl lom^ 
been r(M*oi.»nis(Ml in the Piinja.b Hill Slates, a.nd it is a bond of union Ix'twcim 

mountains and j)lains:lhe Pun|a.b Himrda.ya fix'd all the Punjab rivx'rs from 
th(' Sutlej to the Indus, and these same rivers have brought prosperity 1o the, 

province. The na.me Sikkim-Himrdaya is not a. suitable' name, for one of the 
maiji iiconraphical divisions of the Himrdaya.. Sikkim owes its iiuporta.nc(' t-o 

Kanclienjuiiua and Darjeelim* : tlu' presence of a single mountain, even Kan- 
ehi'iijimira. is not a suilicient reason for a se])ara.te chissilicat ion, and it. is more 
eoiri'ct .scii'iitiliially to regard Kanchenjinma as the ('a.steni pea.k of the Dhaula- 
giri-Mount Everest section (see Part 1. (’harts 1 to V.) than to cla.ssifv it a.s a 

solitary and inde])endent. mount a.in. The area of Sikkim is sniaJl and its popu- 
lati^m is made up of libel a.ns, J.<(*pchas and Nepfilesi'. The naane Sikkim is 
Le])cha. (See Part I, (iia])ter li). 

NAMES OE HIM.\LAVA\ PEAKS. 

Nanda 1)kvi and Tkist].. 

Niuida Devi ((ioddess Nanda) and Trisul (trident) are aaiciiuit Saaiskril. 
names that are attached to liimrilayan ])eaks in Kuma.un and (larhwril. Trisfil 
has l)een so naani'd from its irregular summit, a.nd is su|)|)os(m1 to resemble a 
trident, wliich is rega.rded by tJie Hindus as syinboliixil of the diviiii^ tria.d. 
The snow-])(xik of Naaida Di'vi is an object of vi'iii'ration to t.hi' villagi'.rs in thii 
hot ])la.ins of Bijnor. At times the wind blows the snow from tlie ])eak like 
smok(*, and thi' peo])le ol the })laijis will say, Tlie (Joddess Nanda is lighting 
‘‘her kitchen fire/' {Imperial (lazeUeer). Professor K. W. Thomas writes^ 
“ It is possible that tlie mountain of Kumaun was originally known to the Hin- 
“ dus as Nanda, because a mountain of that name is attributed by them in 
“ their cosmograpliy to the Kraunca continent, whi<*h probably represents Ku- 
“ maun. ' 

Badrinath (Lord of Badri), Kcdarnatli (Lord of Kedar Siva), Gosainthftn’ 
(Place of a Saint), and Gauri Sankar (The Goddess and her Consort) are ancient 
Sanskrit names which have been transferred from shrines and attached to neigh- 
bouring peaks ; the latter thus serve as beacons to the pilgrims who are climb- 
ing to the shrines. The name Badrinath is mentioned in the Ramiyana. 
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Jaonli (Sanskrit) is a peak near the shrine of Gangotri ; the snow peak of 
Bandarpunch acts as a beacon to pilgrims visiting the shrine of Jumnotri. 

Srikanta. 

Srikanta is the name of a Himalayan peak standing near the source of the 
Bhagirathi branch of the Ganges. It is a well-known mountain and has been 
an object of admiration to residents of Mussoorie for generations. There has 
been a general idea that the name Srikanta must have originated from the 
Hindustani word Kanta, which has been supposed to be descriptive of the 
“ sharp pomb ” of this peak. Professor F. W. Thomas, C.T.E., writes, 
“ Srikanta is a designation of Siva, ‘ glorious throat,’ referring doubtless to 
“ his blue neck, which gives him also the name Nilakautlia. The word 
“ Sri-Kanta, ‘ beloved by Sri, (Laksmi) ' or ‘ lovable through distinction ’ is a 
“ good Sanskrit form, and is actually used as a designation of Vishnu.” 

]V1ak.\lu. 

'I’lie name Makalu is a corruption of the name Ivamalu. General Bruce 
was the first to poiirt out that this name Makfdu, the origin of which had been 
frequently discussed for eighty years, was derived from Kamaluirg, the name 
of a local river (Tiveulif Yeaia in Uie Iliindlaya, WJO). An officer who was 
recruiting Gurkhas subsequcjitly confirmed General Bruce. 'Ihe name Makfdu 
has now an historic phu^e in geography aiul cannot be changed. Its corruption 
was involuntary and was due to the surveyors’ honest efl’ort to re])resent the 
Tibeto-Nepalese pronunciation. 'riie two last letters of the word Kamfdung 
wore almost silent in juonuuciation, there was no emphasis on the first syllable, 
and the force of the middle syllable led to the inversion Makfdu. General 
Bruce learnt the name Kamfdung from Tibetans. In 18()7 Colonel Montgomerie 
was given the name Sihsur for the peak by Indians resident in Xepfd. 

NaN(!A Barba'I’. 

Nanga Parbat ; Sanskrit name, Kagna I’arvata, naked hill ; or Aiiiiuga Par- 
bata, hill of Kama. Nanga I’arbat is the Kashmiri name : the regional name 
is Diamar or Daryamur or Diamarai (Bruce), and this regional name is applied 
to the mountain locally. ’I'he mouittain as seen from India is known by its 
Kashmiri name. 'I'he name Nanga Parbat though of Sanskrit origin is not a 
name of great antiquity like Badrinfith or Kedilrnath ; it was probably given to 
the mountain by Kashmiri pandits in comparatively recent times. 

TAKHT-t-SuLAIMAN. 

The Persian name Takht-i-Sulaiman, the throne of Solomon, is attached 
to a conspicuous rocky hill near the Jhclum in Kashmir, and also to a mountain 
(height 11,300 feet) situated beyond the Indus, west of the Punjab. The name 
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pr()l)iil)ly ori<iiiiat(Ml diirinn- tlie Mu.ulial iMupiiv, and tliis ])r()l)al)ilitv uives to 
it* a <*ertai]i liistoric intcMvst, Ix'cause tlie Mui»lial (Muporors did not aanirs to 

th(* mountains of India. 

Tlio Hindu temple' situa-te'd on the Takht-i-Sulaiman in Kaslimir is very 
miicli older than the name Taklit-i-Sulaiman itse'lf, and tlu' Hindu naane of the 
lull is (Jo])adri. Tlie Em])eror Aklear built a. fort upeui tiu' Haii Parbat ridii;e 
near tlu' Takht. and he probably iiitroduee'd the' na-me 'Ta-kht -i*Sula,iman into 

Kaslmur. TIu' Amir Timur, one of the eoiupn'rors of the world, * was an 
aniestor of Akbar. and the early Muiihal Emperors must ha.V(' ofti*n visitiMl 
Timur's tomb at Sa.markaaid. In Lamb's History of Timur \\c n'ad [TiuncrUtar, 
p. />/). “ Th(‘ Amir Timur was always ula.d to see' the' snow pea.k, the' Ma.|e*stv 
“ e)f Solomon. L’h'amim’ throuiih the mists t ha.t ie)se* from the' Amu rive'r." 
1'lie tra.ditions <»f Timur we'ie V('n(*ra.te'd by the' Miiuhals. a.nd whe'ii Akba.r saw 
the hill in l\a.shmlr e'nve'lo])e‘d by the mists from the' Jhe'lum, he we>uhl have^ 

re'ealh'd Timur's ])a.la.('e' on the Amu Darya. 

The' iiaiiie* Ta.kht-i-Sulaimau is a.lso a.tta.(‘he'd now to the' |)e'a,k that, stands 
to the' we^st of the Punja,b ; this naane' is howe'Ve'i* not in use' amom; the' h)e*a.l 

Pathan tribe's who inhabit the' Zheeb, Wa/.Iri aaiel Halue*hi hills; the'V e*a.ll the 
meumtaan Kaisariuarh. The' ])ee)])le' e)f the' Punjab plains wlu) se'e ''the snow 

[)('ak uleaanin;.; threainh the* mists" that rise' fremi the' Inelus kne)W the' meiunl-ain 
as the Takht-i-Sulaiman. 

Mor^N'IAIN NAMES IN SOIITHEKN TIBET. 

K AII.AS. 

'I1i(* mountaan Kailas is fameuis in Sanskrit, lite'rature' a.s the Paradise', of 
Siva.. The' name' Kailas is so eehl that it is futile' ne>w te) se'e^k lor its e)ri^'in e)r 
derivatie)!!. Professe)]* \V. Theunas writes, “ In Sanskrit we', de) ned, ])re)fe'ss 
to kiieiw tli(' edymoloiiv of Kailasa, whie-li is found in the Mahribhara.ta.’' 
Sve'ji Jb'elin has sa/iel (Tnnts-If Itnalatpf, II) that Kaalas is " ineomparably tlui 
‘‘ most fanieius mountain in the weirhl : Me)un1 kK'ere'st. anel Mont Blane*. e*annot 
vie' with it." 

The' actual circuit. re)und the holy me)un1ain is about tweTity-iive mileAS and 
oecu]>ies three' days. Old men aaul wonu'ii, Jbielelhists as well as Hindus make 
tlie ])il<irima.<»;e. (*' irc.s7cr/e Tihrt (utd the linlish Horde rhind,'' ft// C. A. Sherrinfj, 

jyoc). 

The' first Eure)])e*ans te) visit Kailas were; William Moorcroft and Ilyder 
llearse'v in 1812. They entereel 'JTljet by the Niti pass, called by Moorcroft the 
Niti (diat. 

In 1731 JVAnville published his map of TTbet and showed Kailas upon it 
under the 'J'ibetan name of Kentaisse. This was probably a corruption of Kan^- 
tise. In 1828 Klaprejth in his map of Tibet used the name Gang-dis-ri, which 
may have been a corruption of Gang-tise-ri. In the Tibetan dictionary of Sarat 
Chandra Das the mountain is called Tise. 
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In 1904 Byder gave the Tibetan name as Kang-rim-poche. 

In “ Southern Tibet,” Vol. Ill, Sven Hedin wrote that the Tibetan Lamas 
who now live at Kailas “ do not know the name Kentaisse : they call the moun- 
“tain Kang-rim-poche.” This name Kang-rim-poche is also given by Sir Charles 
Bell, and is now accepted as the Tibetan name. 

Gubla Manduata. 

In 1853 Henry Strachey showed this mountain under the name of Gurla. 
Richard Strachey gave the name as Gurla (Mandhata). It is now Imown as 
Gurla Mandhata, and in 1904 Ryder found its Tibetan name to be Memo-nam- 
nyim-ri. 

Gurla Mandhata is a Sanskrit name and Professor Thomas has given the 
following etymology : — Gurla is a corruption of Guru Deva, and Mandhata is 
the legendary Indian monarch Mandhata who is famous among both Indians 
and Tibetans. 

Gurla Mandhata is a sacred mountain of the Hindus and stands twenty 
miles north of the shrine of Khojarnath. Although it is the highest peak stand- 
ing north of the Himalayas in Tibet it does not a])pear to be regarded by the 
Tibetans as one of their important mountains. 

An interesting description of Gurla Mandhata and of its surroundings and 
approaches is given by Mr. C. A. Sherring, I.C.S. and Dr. Longstaff in the form- 
er’s book on '■ Western Tibet and the British Borderland.” 

Biwo Phabgyul. 

This mountain is of e.xceptional g«‘ographical interest ; it is standing in 
close proximity to the deep gorge which the river Sutlej has cut through the 
Zaskar range, and by means of which this river escapes from the Tibetan high- 
land. 

Biwo Phargyul is not one of the .sacred Buddhist mountains, but its name 
is well-known to the Tibetans. It was introduced into modern geography in 
1821 by the explorer Alexander Gerard, who called it, not incorrectly, Mt. 
Purgeool. In 1863 its position and height were determined by the Survey of 
India, who discovered it to be a double peak and who gave to it the name of Leo 
Porgial. Colonel Morshead pointed out in 1920 that the more correct name is 
Riwo Phargyid, and this latter form has been accepted in this book. Biwo is 
merely one of the Tibetan forms of Bi, mountain, and Phargyul is another 
variant of Gerard’s Purgeool and the Survey’s Porgial. Very little was known 
of the Tibetan language in 1863, when the Survey made their maps of this part 
of Tibet. lieo may appear in writing to be very different from Riwo, but the 
Tibetan pronunciation vacillates between the two versions. Tibetan names 
appearing upon maps are frequently not in accord with local pronunciations or 
with the forms given by modem travellers. But it is inadvisable to assume 
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that the orlijinal liehl surveyor must have l)een wroiijr. Difle.reut Tibetans 
pronounce names (lill’erently amoue tliemselves aiul at (UtTerent times, and even 
the Tibetan liueuists of to-day write names dilferently among tliemselves and at 
ditferent times. (Questions of nomenclature can only be tletermined by a tpiali- 
fied and pains-taking enquirer, and as such a man requires a knowledge of survey- 
ing and also of diiferent dialects and ])(‘oples, he has to possess exceptional 
mental powers. Our surveyors have occasionally been criticised for their spell- 
ings of names when the errors attributed to them have been due to changes in 
methods of transliteration. 

OiiOMO Ltt.ari (formerly s])elt Chumalliari). 

This mountain is with the suigle excepti»»u of Ivailas the best known of the 
mountains of Til)et, not only to the 'I’ibetans the.ms(‘lves but to hiunqieau geo- 
grai)hers. Sir Oharles Bell has written {Tihef, : Past and Presenl, p. II) “ ChoTtio 
“ Lhari, the mounta,iu of the g(»ild(‘ss, is devoutly worshi])ped.'’ Mr. Sherring 
has written (irc.sh'r» Tibet) "a i)ilgrimage to the three holy mountains, Ivailiis, 

( Jauri Saaikar and ( Ihomo lihari confers on the devoti'c a viitue w'liich canin*t bo 
“ excelled 

'I'liis mountain was shown on the Chinese Lama's survey of 'I’ibet in J7II 
and upon D'Aiiville's map in It w.-is shown U])on all Klaproth’s maps 

compih'(l from Chiiios(> sources, to I83(>. (Sveji lledin’s Soallieni Tibet, 

VoL. III.) Kla])roth gave its height as 2(1. hah., a value too gnait by 2,000 
feet. 'riie error in the Chinese estimate of height is evidence of the impressive 
appearance, of the peak and of its consphaioiis prominence, standing as it does 
m comparative isolation. 


Namciia Barwa. 

I'his high mountain of the Assam Jlinifdaya was not introduced into modern 
geography until 1912, when it was obstu'ved by Captaiti .Morshead from, the 
Mishmi hills and by Captain Oakes and Cajh.ain Field from the Abor country. 
They determined its height as 25,445 feet. Colonel Robertson had intersected 
the peak with his plane-table some years before from the Mishmi side but had 
been unable to (lx it. In 1913 Monshcad discovered the Tibetan name for this 
peak, Namcha Barwa, and this name he said means “ lightning burning in the 
“sky”. 

The discovery of its great height came as a surprise to geographers, who 
had been led to think that no peaks above 20,000 feet could be standing north 
of Assam. d’he inability of the Survey to observe this peak in former years 
was due to the fact that it had been completely hidden by comparatively bi gb 
outer ranges from the observers in Assam. Survey parties had not then been 
allowed to penetrate the outer hills, which formed a continuous wall blocking the 
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view from tiie south. It was only owing to the expeditions into the Abor and 
Mishnii countries which were sanctioned in 1912 that Nanicha Barwa came to 
be observed from two different directions (see Part II, Assam Himalaya). The 
discovery of its height by Oakes, Morshead, and Field, all officers of the 
Royal ]<]ngineers and of the Survey of India, is the most important advance in 
Himiilayan geography since 1855, when the height of N.anga Parbat was dis- 
covered. Of the three discoverers, Capt. Oakes died of wounds received in 
action in France in 1916, Capt. Field was killed in action m France in 1910, 
and Colonel Morshead was shot in Burma in 1931. 

Idle discovery of Namcha Barwa and of its great height has led to the 
prolongation of the crest-line of the Oreat Himalayan Range for 300 miles. In 
1913, one year after the discovery of Namcha Barwa, Captams Morshead ami 
Bailey discovered the gorge by whicli the Tsangpo river escapes from Tibet 
through the Creat Himalayan range. 'Phis gorge had, of course, been known 
to resident ddbetans for centuries, but the discovery of its exact position had 
since 1884 been one of the principal objects of geographical exploration in Asia. 
It was only in 1884 that Kishen tSingh definitely proved that the d'sangpo river 
flowed uifo the Brahmaputra and not into the Irrawaddy, but Kishen Singh 
did not discover the place where the river actually left the plateau. 

When the first edition of this book on Himalayan Ceography was being 
written in 1907, neither the peak of Namcha Barwa nor the gorge of the d’sangpo 
had been discovered. ddic following extract from the first edition is introduced 
here to illustrale the views that were held in 1907 : — The Sutlej in issuing from 
Tibet pierces the border lange of mountains within 4| miles of Leo Pargial, the 
highest ])eak of its region ; the Indus when turning the great Himalayan range 
passes within 14 miles of Nanga Parliat, the highest point of the Punjab Hima- 
laya ; the Hunza river cuts through the Kailas range within 9 miles of Raka- 
poshi, the .supreme point of the range. It will form an interesting problem for 
invest igation whether the Brahmaputra of Tibet has cut its passage across the 
Assam Himalaya near a point of maximum elevation. 

It will be seen that in 1907 the existence of a high peak near the gorge of 
the d’sangpo was considered probable. d’he fact that such a peak has now been 
discovered standing near the gorge tends to confirm the view that the peak and 
the gorge were closely related in their origin. See the first edition of this 
book, 1907, ])aif HI, pages 159 and 186. 

d’he mountain Namcha Barwa may have been known to the Lama surveyors 
of 1711 ; a temple named Tchamca is .shown in the po.sition of Namcha Barwa 
inside the bend of the d’sangpo in D’Anville’s map. D’Anville’s drawing shows, 
however, that the lamas had no idea that Namcha Barwa was an important 
moinrtain. d’hey do not even draw it as a mountain, and they may have 
learnt of the temple d’chamca from hearsay. 
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MOUNTAIN NAMKS IN r.ALTlsrAN. 

Miinv of tlio names in the Kara.koniin. sm*h as (Jasherhrum and Hal torn 
and Himo, liave j^iven rise to disriissions for years: llie Mior(» tliev are examined 
and analysed, the more eeiiain do we beeoiue that all tlu'si» na.im\s an' 'rihetaii. 
This eonvietion is hecoiuini:; so obvious lliat our suee.ess(»rs will |)rol)al)ly wonder 
why then' sliould hav(‘ heeii a.ny disoussion at a.ll. Tlu* pc'oph' who livt' in the 

valleys of the' Haiti- Karakt)rum are dhlH'tans sI)l'akiu^ a Til)('ta.n dialect (Ha,lti). 
Hut ther(' are Turki-s]K‘a.kimj; race's on tlu' north, Kashmiris on tiu' south, 

J)ardic races on the W(‘>t : tlu' |)('a.k of Nan^a Hai*ba.1 wa.s iiiveii its name l>y 
people living a.t a distance from it. wlio wt'ic' regardless of its local uaiiu', and 
it has been b'lt. that tIu' na.nu' t hisherbrum ma.v havi' oii^inati'd from a <lista.nc.('. 
too. Hk' ('thno^i‘a.phy and la.nmiaL*es of Western Tib(‘t liaxe not hitlu'rto bei'ii 
clea.rly understood: tIu' facts that the Ihdtis aiv Muha.iiiiua.da.ns a.nd <lo not 

(‘onfoi’in to th(‘ Ibiddliist fashions in dn'ss and hair have* h*d to the mistaki'ii 

lielief that th(*y an' not dhbi'taiis. Tlu* conclusion tha,t is beiu !4 forci'd u]>on 

us is that all th(‘> Karakorum naines (iasherbrum, Maslieibium, lialtoro, Hiafo, 
llis])a.]’, Siaclu'ii, Himo, and otlu'is a.re Tila'tau (Ihilti diah'ct). 

Uifty yi'ars a.i'o the beli('f wa.s Ju'ld that the nomeiu'lal urc' of Nortlu'i ii and 
Central Tibet was Turki. (See lia.nuua^e Ma-p, Tilx't,, ISSU, pn'pared for the, 

Ifouse of ( ommoiis : tlu' Turki la.n.i!;uaa;(‘ is shown (‘xti'iidinii; across Tibet, from 

the Kunlun almost to Kailas and Mana.sa.rowai*). Svi'ii lledin's maps show 
Tibetan naaiu's. Tliis miscoiua'pt ion a.ros(‘ Ix'caaisi', (‘xplon'rs had ri'cruitiMl the, 

h('ad-m('n of tlu'ir jiaaties from Tiirkistan aaid had rclii'd on t.luMii for ij!,eot»ia- 
plii(*al naiiu's. Cotoiu'l Monti'omerii*, wlu'ii he maah', his survi'vs of Western 

Tibet, was alive to tlu* danger in obtainiiie; liaJti and llun/ai and Ijadilkhi naaiu'S 
from Ka,shmTri survtwors. Oui* (^\peri(*nc(' of his maps lias shown t.hat lu', was 

eminently successful in his I'lideavours to deriv(» all geographical names from 

the local villa.i>('i's. 

Tlic names (iasherbrum a.nd .Masherbrum were introdiux'd int.o c;('ojfrapliy 
l)y Mont^oiiK'iie in HaJtistau. Neitlu'r Moorcroft, nor IJenry Strachey Jior 
Cunningham show(*d tlu'se naaiies in their maps of liadakh. 

As our understanding increases, we find internal proofs that tlie Karakorum 
names are Tibetan : the glacier name Hi-mo is jiure Tibetan. In the glacier 
name Chogo Lungina, tlie word Lungina is pure Tibetan. The Tibetan name 

(diomo Lungma has been jnoposed for Mount Everest. Lungma is entered 
over fifty times in each of Montgomeri(*'s maps of Western Tibet (Atlas quarter 
sheets 45 N. W. and 45 N. E.). 

Outside Tibet we do not meet witli twin names like Oasherbrum. and Masher- 
brum, differing from one ajiother h\ tlieir initial letters only. Tn South India 
we have Bangalore and Mangalore, but these cities are separated by a great 
distance, and have no connection with one another. Gasherbrum and Masher- 
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brum are companion peaks : the Baltoro and Saltoro glaciers are both in the? 
Balti-Karakorum. Montgomerie referred also to the Nobundi and Sobundi 

glaciers. In the Punjab Humllaya we have the Tibetan names for two close 
companion peaks, Ser and Mer, called also Nun and Kun. 

Bishop Peter of the Moravian Mission in Western Tibet has written : 
“ Gasherbrum and Masherbrum have always interested me for their strange 
“names. One nran from Baltistan gave it as his opinion that brum meant 
“ something like the first morning light on a mountam, and the first two syllables 
“ seenred to denote to his mind something like lucky or pleasing. But ety- 

“ mology without a very full knowledge of more than the language is extremely 

“ misleading sometimes. And names of mountains are not at all part of every- 
“ body’s knowledge amongst mountam people. They do not come into the 

“ small talk of the villages.” 

In 1907 Dr. Longstaff gave the name Teram Kangri to a new peak he had 
discovered in the Karakorunx at a place known as Teram. Dr. Longstaff com- 
pleted the mountain’s name by aflixing the 1’ibetan word for snow mountain, 
namely Kangri. 

TriK Peak K-. 

The highest peak of the Karakoruux, named by Colonel Moirtgomerie Iv® 
and still known as K- had been given no name by the Balti Tibetans, ’rhero 
IS nothing surprising in this omission. To them it is merely one of the many 
points of an immense snowy range, and the fact that it was higher than the 
other points was unknown to them. The fact moreover that this point was 
higher than the others would probably not have been of any great interest to 
them, probal)ly of no more interest than it would be to forest-poo])le to know 
the highest tree of their forest. 

’I’he great altitiulc of peak K- was not discovered till 1 85(5- 1 858. Colonel 
Monfgomerie fir.st observed the peak from the KashmTr mountain of Ilaramiik'h 
in 185(3. His theodolite tent was at a height of 1(3,000 feet; as a rule an 
observer cannot tell at the time of his observations which particular peak- is 
higher than the others, as their relative distances arc unknown to him. But 
the Survey tradition has been that when Montgomerie fir.st intersected K- from 
the .summit of ilaramukh, ho turned to his Indian recorder, who was with 
him, and said, “ Babu, we have shot the giant.” 

Many names have been proposed for this peak Iv- Mount Waugh and 
Mount Albeit were considered in 18(30; Mount Montgomerie and Mount God- 
win Austen were suggested about 1886 ; Mount Akbar and Mount Babar were 
names considered in 1905-06. But none of these names met with general 
approval in India. So the peak of K^ has continued to be known as K’^ for 
70 years. The unforeseen has now happened. 

Since 1860 surveyors and sportsmen have been telling their followers that 
the high peak is named K^, and from the followers the name has been filtering. 
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throiigli to tlio inliul>it<nits. During tlie lust dociulo ox])lon'rs liave boon find- 
ing that file Tihotiins of Baltistau are turning tlu‘ symbol K- into a gt'ograplural 
name Kayto<» or Kayclion. The sound of in Muglish s|)('(m*1i may liave 
remind(*d IIkmii of some word or name in tluMi* own la.uguag(\ Dr. Kran(‘1\e, 

the Moravian missionary, lias been llie leading authority on the Haiti dialect 
of tlu' 'ribetan langua.ge, and lie wa.s a. geogra.|)hical enthusiast (l!MU)-D)IO). 

He never uuuitioned tlu* possible developnuuit of such a. uaane as Ka.ytoo, but 
he wa.s oiu' of th(»se who used to explaan to the peoph* that tlu‘ Surv(‘y calh‘d 
their pea,k 1\“. Itie nanu‘ I\a.vto(» is a. product ol local i‘Volution, a.nd it- pos- 
sesses originality, a. (piality that wa.s lacking in tlu' piu’soiial naiiu's proposed by 
geographers. 

Tlu' following (xxtiact is from a httt'r writtcui in ItttI by the Til)i'tan scholar 

Dr. Kibbach, who lived for many yea.rs as a Moravia-n missionary in \\h*st('rn 

Tibet: ^ 

I have to confess my igno?‘a.n(‘e in tlu' ( a.sc of Masherbrum a.nd 

(Jasherbruui. 

mav be the Ikilti form of bya-po. th(‘ Tilxdan for cock. 

fiinio is a Tilxtaai word and means “picture" (also streaks, whiidi may 
be suggest iv(‘ ol tin* cr(*vi(*(*s). 

Bultoro may la* derived from dpal-gtor-po. tin* spri*ader of abmuhinc.e, 
which would be suggestive of tin*, ghicier, the giver of fertility. 

Saltoro would be '* gsa.l-gtor-po/' tin*, giver of light, d(*.scriptiv(^ of the 
ghuder glitt(‘ring in the sun. 

No doubt these* naiiu'S have in the course of time* adercMl in form and sound 
so much that it is dillicult, ev(*n impossible*, to trace* the*ir e)rigin. But often 
cducat(*d native's (in Tibe^t at h.*a.st) know the original form anel usej it in writing. 
A few e*xam])les : - 

Lch, the ca])ital of Ijadilkh, is “ slel " in writing. 

Shat/, a village ne‘a.r li(*h, is “ shel in writing. 

Lama Yura, a. mo]iaste*ry in Ladakh, is Lama-gyung-drung in writ- 
ing. 

Spital'j a we*lbkne)wn me)nastery, is '’dpe*-tub," anel se) the*. edue?atcd 
Tibetan s])ells the*se* names (|uit(‘ elilfe*r(*ntly from the pronuncia- 
tion. 


MOUNTAIN NAMKS JN DAltDlSTAN. 

Jiov<)-nA<; nr nooNAs (BoiouAein rKDU.vNTAsiu). 
lieivo-haghurelemas is a mountain name that was evolved from the Buru- 
sliaski language. Cedeinel Lorimer sees in it three Burushaski words : 

Boyo — - a divine animal. 

Haghur = liorse. 

Donas one who opens. 
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The meaning of the imited name,- -devil — ahorse — opener, — ^is not clear. 

The Biuu.shaski language has presented an unsolved linguistic and ethno- 
graphic problem : it is the only Indian language that has not been placed by 
Sir George Grierson in one or the other of the linguistic families. Grierson 
believes that the Burushaski people are a remnant of aborigines, probably Dravi- 
dian, who were cut off from the other aboriginal inhabitants of India by the 
Aryan invasions, and who have foimd a .sheltered home amongst the hills of 
Hunza for forty or fifty centuries. 

Hakamosh. 

The name Haramosh comes fronx the Shina language, and Colonel D. L. R. 
Lorimer writes that the second vowel is long and stressed. There is, however, 
an emphasis on all three syllables. The name has no connection with the 
Kashmiri mountain name Haramukh {(Jrietson’s Kashmiri Dictionary, p. 343) in 
which the .second vowel is short or lacking (Harmukh). In Kashmiri, Tiara is 
a name of the God Siva and Haramukh means the face of Siva. Colonel 
Lorimer wiites, “ The proposal to call the lidge that carries Rakaposlii the 
“ Haramosh ridge is sound. Haramosh is a well-known name, but Rakaposhi 
“ is not. A traveller can always easily ascertain Ixy enquiry where Haramosh 
“ is.*’ 

I'he name Haramosh has been derived from haranx = bad, and from nxosh 
= man ; but Lorimer considers this derivation to be a worthless popular ety- 
mology, “ Haram,'’ he wiites, ‘‘ is Aiabic for forbidden : Mosh is the Khowar 
“ word for man, and the Khowar language never extended east of Vasiix.” 

RaK.'VPOSHI. 

Colonel Lorimer writes, " Where this name came from is a nxystery. The 
‘‘ Mir of Hunza used always to twit us, the British, for having inveixted it. 
“ The correct name of this mouixtain, as knomx in Hrrnza, is Dumani. I 
have never beerr able to imagine that it was a European irxvention, and I am 
“ quite prepared to believe that it is a genuine native name.” The Mir of Hunza 
was mi.staken in attributiixg this nanxe to the British, It was introduced into 
modern geography in 1854 by Henry Strachey, whose geographical names have 
always been found by .subseqrrent surveyors to be correct. The explorer Vigne 
introduced the name Haramo.sh in 1835 : Henry Strachey in 1854 showed on 
his map the three rxames Haramosh, Rakaposhi and Dubanni, In 1860 Colonel 
Montgomerie of the Survey of India found all three of Strachey 's names known 
to the inhabitants, and in 1884 Colonel Taimer found the nanxe Rakaposhi to 
be knowTi in Gilgit. Colonel Tanner painted the picture of this mountain that 
was published as the frontispiece to Black’s History of the Indian Surveys, 
1891 , and he introduced the idea that Rakaposhi meant Devil’s Tail. The 

tradition grew in the Survey of India that Rakapo.shi was a San.skrit name. 
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But there was uo fuuudiitioii lor this view: Sii* (h'or^e (diersou has written, 
Raka may he a eorruptiou of Rakhas, a devil: hut if Raka])Oshi means devils 
tail, it must onlv he corrupt Hindustani, as poshi must he the Hindustani 

punch. In Dardistan posli means covering: oi dress. It looks as if the 

meaning Devil s Tail had l»een invented hy a Kaslimiri surveyor or clerk.'' 

The following extract is from a. letter written in WVM) l>y riieutenant (t. C. 

Clark, R. E. : “ Raka-])oshi is called Dmuani hy the people of Hunza and 

‘‘ Nagir, and this nu'aiis a Necklace of Clouds. Rakaposhi is a name more 

used ])y the people of (.digit, and is said to he derivtMl from Raka. the na-ine of a 
“hid aiid from lh>shi. a Shina word. The tale goes that Raka. wa.s a Cilgiti 

“ fnun tlie Ra.grot nullali, wlio was hi league witli the fairies. Evei v now and 
“ tlien he went off with some of them to .some distaTit spot. One day lu' dis- 

“ appearevl au<l did not ndurn for some time. AVlum lu' did g<d hack, lu' told 

“ tlie v'illa.geis in re])l\' to their rpiestions that he ha.d Immml taken up to tht‘ top 
“ of the liill and from tluue had seen most of the wt>r‘ld. ll(MLct‘ th<* name, which 
“ means in the Slniia languauc* Raka's X'iew INunt." 

Tlnue i> a general constMisus of opinion aiinmgst suiveyors and linguists 
that the name l{a.ka.poshi is a, valuahle geogiaphical name, and that it must 
certainly he retained ; the tra<lition of its Sanski’it origin and of its supposiMl 
meaning “Dc'vil's Tail** must however he ahandoiUMl. The na.m(‘ Raka])oshi 
is undouhtt‘dly Shina.. Colonel Lorimer criti(*is(‘s faeutenant ('lark’s etymology 
on the grounds that Raka is not a Shiiia naane and is not givtm to lads in (digit. 


DriiANM. 

The third name oi the lJunza triplet is Duhanni or Duhunni. There has 
been a sii.spicion that this name miglit have been a corruption of the Shina name 
Duiuani, hut investigations have shown that this is not the case. Henry 
Strachey has been proved right Ln Jus adoption of Duhanni. The name Dul)aimi 
is (^uite well-known to the local inhabitants and has been heard in use in the 
Haramosh district by many surveyors aiul travellers. It is said to mean a 
“ blanket of clouds, " tlu», first syllable du *’ being traced to the 8hina word 
duin “ meaning smoke* . But this popular etymology is said by Colonel 
Lorimer to h(‘ mere conjecture. 

Kunjlt and Hunza-Kunji. 

In Tables IW V and VI of Chapter 1 three peaks will he found named Kunjut 
and three named Ilunza-Kunji. These six peaks were observed from long 
distances many years ago. The northern border of Hunza was not then so 
well-known as it is now : the original observers probably thought that all these 
peaks were standing upon the Hunza border ; we now know that whilst some 
are situated actually on the border, a few stand inside it, as the Hunza river 
has cut back through the Karakorum range and forced the Hunza watershed 

H 2 



52 


THE HIGH PEAKS OF ASIA. 


to retire behind the crest-line of peaks. The name Kunjut (modern spelling 
Kanjut) is the Central Asian or 'rurcoman name for Ilnnza : Colonel Lorimer 
writes that the name Kanjut is used for Hunza by the Chinese officials. 
J)r. Neve mentions in his book “ Thirty years in Kashmir,” 1913, that the 
village head-men m Hunza told him that the Muztagh Pass was formerly used 
by Kanjuti raiders and had to be closed for that reason. 

The 3 peaks now named Kunjut do actually stand upon the ilunza border 
Montgomerie had in the first instance called them “ Trans-Indus,” a name sugges- 
tive of distance and uncertainty. When it was discovered that they were stand- 
ing in the l^anjut region, they were re-named Kunjut. 

For the other three peaks the name Hunza-Kanjuti would probably have been 
more correct than IIunza-Kunji ; until surveyors have learnt the dialects spoken 
by a population of mixed races, tliey are apt to miss syllables cut short in speech, 
and mispronunciations lead to misspellings. The )iame iluuza-Kunji denotes 

the Ilunza-Kanjut border, just as in Europe we speak of the Krauco-Cermau 
border. 

'^riie peak names Kunjut and Hunza-Kunji have thus been evolved from the 
intercourse of Indian and Kashmiri surveyors with Dard and Kunjuti resid(*uts, 

therfi is nothing artificial about these naanc's. a,ud they are distinctive and des- 
criptive. They have been found most, useful for many years. 'I'he practice 

of grou])ing a sinafl number of pea.ks under ojie Uiime has been found to be suc- 
ce.ssful in such cases as (lashcrl)rum anil 'I’irich .Mir. 

Tiik Namk lliNJiu rt.hr. 

In the wild Trans-ludus country south of Dardistan there is a mountain 

range named Hindu Haj. 

Ceneral Bruce, has questioned the suitability of this name. (leneral Bruce 
knows the Himalaya from Sikkim to Dardistan and in his book, 'Pwenty 

years in the lliinrdaya,” he has often been helpful in his references to nomencla- 
ture anil maps. When therefore on a rare occasion he does give way to an out- 
bunst of criticism, his words carry weight. (leneral Bruce says that the name 
Hindu Bii) is hopeless, and he asks, why Hindu f why Itaj f I'hese ques- 

tions cannot be answered. But their author, under the influence of the mysti- 
cism which pervades the mouiitains, goes on to say that the Hindu Haj range 
itself would bo annoyed, if it only realised the unsuitability of its name. If 

however we could consult the range, I feel that it inight possibly say to us, 

“ My name Hindu Haj is a relic of former greatness. Don't deprive me of it. 
“ 1 once belonged to an ancient kingdom.” (Possibly (Jandhara, of Vedic times.) 
(The Hindu Raj range is described in (hiapter :}5.) 
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CHAPTER 5. 

OX THE KHHOHS OK rilK A DOITED VAI.UES OK IlEKHTr. 

(i) ThK I'KOItLKM AS VIKWKD I\ 

riu* valiK'S of lioiiilit u,ivi‘i\ In TahK's I to \ [I of this papt'r must hi' acci'ptrd with 
(‘aiitioii ; some are moie relial)le than others, Imt none are eorreet to a foot, anil 
many invi'sti^ations will havi' to he rompl<‘ti‘<l hefori' altituih's can he ih'tennini'd 
with a ;j,reater deuree of aeeuraey than at present. 

Errors of ohsrrrol Ion . All ohsi'rxat ions ai*e liahle to eiroi* : no telescope is 
perfect, no li'Vi'l is entirely trustworthy, no instrumental •graduations a.re exact-, 
and no ohsei’ver is infallihli*. 

In ordinary trianiiulat ion the ohjects to hi^ ohsi'rved are sharp and s|)('ciallv 
erected siLiiials, hut lor the oIrseiA ations of a hiiih peak, the summit-, howi'Ver 
ill-defined, cannot he furnishi'd with a snitahle mark. 

T1 a flat -to|)|)(‘d pi'ak l)e ohsi'iAcd from a ni'ar station, the surveyor runs the 
risk of tiiistakinLi’ some lowei' jioint for the summit, the latti'i* heini; ohscurisl 
from his view hy an intervening shoulder. 

h.rrors of measurenu'nf however can he ereatlv' iiMiuced and rendi'ied practi- 

cally nenljuihle., if a j)eak l)e ohserved with a uood theodolite on stiu^rdl occasions 
and li’om (hljtrrnf statiotis: ohservallons of Mount I''A’cr'‘st, of l\“, of Kfinchen- 

junua, and of othms have hci'n rcpcateil so often and from so manv' dilTerent 
placi's that the local angles of elevation hav'e hcen |)rohahlv' dcti'rmini'd within 
one or two seconds of the truth, and the errors in the mean values of hei,L;ht. dur to 
fduJts (tf oJiserrotion are prohahly l(*ss than It) feet. Hut in thi' cases of |>eak.s 
Xos. H) and 40 of T\ihle l \ , and others, which have heen ohserved from one station 
only and on hut jew occasions from that, eri’ors due to faults of ohsi'rvation mav^ 
attain to 100 leet. A single interscit ion o| a peak from a single station deserves 

no weight whatever : it may ;ji\e a result hundreds of feet in error. 

Th(' (uloptfon i)f HH rrroncoHs honihf jm' thr ohsernotf slot ion. Ilei^^ht-s in the 
llinifdaya that havi* hi'en measur'cd trom otu* or* two stations onlv may in placi's 
hi*- thrown into (*ri'or ti.) the extent of 10 or 15 leet hv the adoption of ('rroneous 
altitudi's for the stations of ohservation. 

In the (*ase of the Karakorum and Ladakh rani^es the lia})ility to lUTor on 
this account is larger and is perhaps :M) feet; the peaks of the Hindu Kush have 
bi'eu ohserved from less known stations than those of the Karakorum and are 
])ossil)ly 70 feet in error in conserpience. 

The- Kashi^ar ranine hein^^ still more i-mnote from the trian^nilation of India, 
the heights of its peaks are less reliable tlian tliose of thi^ Hindu Kush ; and the 
peaks of Kun^^ur and Muzta^li Ata may be in error by 300 feet, oTr even more, on 
account of the. accumulation of error in the assumed altitudes of the stations from 
which they have been observed. 
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Variations of snow.— An element of uncertainty is introduced into heights by 
the fact that the altitudes of peaks are always varying in nature with the increase 
and decrease of snow. The discrepancies that obtain between the different 

determinations of height of the same peak may be partly due to tbe fact that -some 
ob.servations have been made after the snow has been accumulating, and others 
after it has been diminished by heat, evaporation, wind, and avalanches. All 

heights on land have to be measured from the surface of tbe sea. and as the latter 
rises and falls with the tides, a mean level of the sea has to be adopted ; and so 
in the case of the great peaks, we shall have eventually to assume the mean level 
of the snow at their summits as the altitude to be determined. 

The devialiov of gravity from the tmmal.— A pUnub-line is a string su|)porte<l 

at its upper end and stretched by a weight attached to its lower end.* If there 
were no iiregularities of matter near the earth’s surface a plumb-line would hang 
truly normal ; but mountains exert a lateral prill, and tend to deflect it towards 

them. In the same way as plumb-lines are pulleil out of the normal, so is the 

surface of water near mountains pulled out of its spheroidal form. The attrac- 
tion of the great mass <d' the Himrdaya and Tibet pulls all liquids towards it.self. 

as the moon attracts the ocean, and the surface of water in re]ios(‘ a.ssiimes an 

irregular form at the foot of the Himrdaya. If the ocean were to overflow north- 

ern India its -surface would be deformed by Himfilayan attraction. The liquid in 
levels is similarly affected and theodolites cannot consequently be adjusted: 
their plates when levelled are still tilted upwards towards the mountains, and 

angles of elevation as measured are too small by the amount the horizon is inclined 
to the tangential plane. At Darjeeling the surface of water in rejiose. is inclined 
about 35 " to this plane, at Kurseong about 51 ". at 8iliguri about ' 23 ", at Dehra 

Dun and Mus.so<iri«* about 37". 

Jso attempt has yet been made to a|)ply corrections to the values of height 
on account <»f Himalayan attraction : the determinations of the deflections of the 

^ To render intelligible references to the tleviation of gravity it is necessary to <letirio the following word.-', vfitical, 
hortzohtnL vonnnL hirl, tavtjenflal. If the earth had been at rest, it would under the influence of gravity have as.'sumed 
the form of a .'Sphere : its rotation rouml an axih has coriverte<l the sphere into a spheroid tiattened at the pidcs. The present 
figure of the earth is not a perfect sphertud, however, as the surface is disfigured by mountains and vallcvs. which are rigid 
enough to withstand the influences of gravity and rotation. Everywhere in fact on land we meet with slopes and cliiTs 
that are obviously inclined to the general surface of the earth. Water, hovvev'cr, whether it be in a basin, t>r lake or ocean, 
conforms (lo.sely to the spheroidal .surface, ami it is more exact to say that the figure of the sea is a .spheroid, than that the 
figure of the earth is one. The surface of the sea, however, though more nearly spheroidal than that f f the land, .suffers 
from slight irregularities, and w'ater in repose does not conform exactly to the spheroid. Continents and mountains attract 
water tow'ards themselves, and their attraction disfigures the surfaces of r>ceari< and ponds and levels. If the earth were^ 
a homogeneous and perfect spheroid, the direction of gravity would everywhere be perpendicular to its surface, but the earth 
is irregular, and gravity does not alwav.s coincide with the perpemlicular to the genera! surface. Grav ity acts iu a direction 
perpendicular to the surface of water. We have then to consider w'hat w'e mean hy a KPrtiml line -wdiether it is the per- 
pendi( ular to the earth’s mean surface or whether it i.s the direction of gravity. The word vertical, we think, should be 
employe<l to des( ribe tlie direction of gravity ; the line perperKlicuIar to the mean surface .should be called the nortval. The 
actual surface of the sea and of water, however disfigured from a spheroid, is the levd surface, and the word /coW should 
only be applied t<» this actual surface. The following definitions will explain the difference between tbe horizojital and 
tayxjetifial planes at any point of the earth’.s surface : the horizontal is the plane that is tangential to the local surface of vrater. 
bc'wever the latter may be deformed : the tamjenfial plane i.s the plane that is tangential to the mean spheroidal surface. 
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plumb-lino aro at proMUit m»t MiHicituitly poifoot to justify tlio ivsults boni;^ 
utilisod to convrt altitudos. (Vhilosophical T ran ^nvt ions oj thr Uo^jal Soridfi oj 
London : Sori(‘s A. Volunio (H)(»r)), p]». *2SU to .SIS.) 

Wo know that all angles of olovation to Himalayan poaks int'asunMl Irom tlio 
plains <»f India .ind from tho outor hills aro to(» small, and oonstHpiontly all our 
values nl Himrdayan hoiuhts aro too Miiall. Errois of this naturo raniio Iron) 

4U to \(M) loot. 

Of tlio doth'otion of oravity from tho nortnal in 1dbot or Kashgar or on tlio 
Karakorum or Hindu Kusli wo know as vot nothin, u'. 

If a ])oak bo olisorvod Irom dilToront dirootions, tin' doflootion of tho plumb- 
line in tlh‘ piano of tlu' ]»eak will probably bo dilforont at ovmw ol)st‘rvin,u station, 
and tho M‘v<*ral \alues of hoiuht may oonM‘{piont ly apptNir distairdant. Smli 
dis<‘ordane(‘s however, aro unavoi<lablo : thoir prosonoo impli<*s (hat tin* dir(M*tion 

o ura\ ity has liotm varyinii, <nid it loads us to hopo tliat tho orrors dm* to doflo(‘- 
tion.s ul the ])lumb-lin(‘ ,iro tondinji to oanool in tho moan. 

Ahnosfdtrnc l{(‘j nichon 1 ho m<»st serious souro(‘ of umortaintv .itlootriMj; 
A'aluos of lioiulits is the rolraotijui of tin* atmosphero. A ia\’ of li^lit from a peak 

to an observer's eye does not travel alon.ii a straight lino, but assumes a curved 

path concavi* to tho t‘aith. 1'ht* lay (Miters the* obs(MV(M‘'s (‘Ve in a diroetioii 

taniionti<il to tin* (Mirv(‘ at that point, and this is tin* dina-tion in which tla* <d)- 
sorv(M' sees tin* peak. It makes tin* peak appear to<> liii»h. Ibdraction is or(*atcst 

in th(* moinini.i and oxaMiinu <ind l(‘ast in tin* middk* of tin* day : it is diHor(*nt in 

sumnuM’ from what it is in wintm'. If W(‘ obs(MV(‘ Dhaulagiri from tin* plains of 

tiorakhimr. it ap])oars to lall odd b(*tw(MMi sunrise* and tin* aft(*rnoon, and to 

rise a^ain *^dtt foot before sunset. Kv(*n in tin* afttMiioon, when it aj)pi*ars lowest, 

it will still b(* too hi<jh t>y perhaps 7dd tb(*t. 

In 1853 Sir .Andrew Wau<.,di detormin(*<l tin* eiirvatun* of tin* path of a ray of 
lielit b(*twe(Mi the outfM* Himalaya .iiid the low plains of Hen|j,al, by means of simiib 
taiK'ous obs(*rvations tak(*n from faUh (MkIs of the rav. lb* then assumed that the 
path of a ray to a snow [)(*ak would be similarly curved, and la* redu(*(*d the 

a]>paT>‘nt heights (.)f tlie jieaks accordinjily. But we b(*li(*ve now that In* lediiced 
the h(*ijfhts by too much : his determination of a ray's curvature in the outer 

Himalaya was (oiTCCt, but this curvature, we think, is not maintained at bif^ber 
altitudes. As th(* rarefaction of the atmosphere incn»as(*s, the ray assumes a less 
curved path, and Sir Andrew^ Waugh's method attributed to refraction a <.»reater 
effect than it r(*al]y has. Tn the Karakorum heights Colonel Montf^ojnerie em- 
ployed smaller corrections for refraction than Waugh used for the Himalaya. 
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Svmniary of errors . — If we hriiiff together in the following table the different 
errors to which carefully dcterniined heights of peaks are liable it will help to 
focus our ideas : — 

IAblk Y III.— Magnitudes of possible errors. 


Source of error. 

Great Himalaya 
range. 

Karakorum 

range. 

Kashgar 

range. 

Variation H of snow-level from the mean . 

Unknown 

Unknown 

Unknown. 

Errors of oliservation .... 

10 feet . 

20 Feet 

100 feet. 

Adojition of erroneous heifrht for obst'i vinj^ 
station ...... 

10 feet . 

110 feet 

.mtfect. 

Deviation of gravity .... 

GO feet, too small . 

Unknown 

Unknown. 

Atmospheric refraction .... 

150 feet, too small . 

10 to 30 fe(‘t 

no feet. 


Deduction of the heitfht of Mount Everest.- 'I'lu* following table shows how the 
different values of the height of Mount Everest have been deduced : — 


1’able IX. — Height of Mount Everest. 


Station of observation. 

Year of 
obsi'r- 
vation. 

Height of 
station of 
obsorvation. 

Distance 

from 

Mount 

Kvt‘rest. 

V’^alues of 
height, if no 
correction 
for rt'frac- 
tion be 
appli(‘d. 

Kesulting 
height as 
detf-rmined 
by Waugh 
with co- 
efficients of 
refraction 
varying 
from 0-07 to 
0-08 from 
stations in 
the plains. 

ll»?sulting 
height 
from 
compula- 
tions in 
1905 with 
coefficient 
of refrac- 
tion 0-05 
from 

stations in 
th(^ hills. 

Resulting 
heiglit. with 
assumed 
coefficient 
of refraction 
0-0(545 from 
stations in 
the plains. 



Feet. 

Miles. 

I'Vel . 

Feet. 

Feot. 

Feet . 

Jarol ..... 

I84t) 

220 

1]8()(>1 

3030(5 

28001-0 


20141 

Mirzapur .... 

ISIff 

245 

108-870 

301(55 

20005-3 


201.35 

tfani{)ati .... 

1840 

255 

108-3(12 

.30141 

20001-8 


201 17 

Lndnia .... 

1840 

235 

108-80J 

.30171 

28008-(i 

. . 

20144 

Karpur .... 

1840 

210 

1 1 1-523 

30221 

20020-1 


2014(5 

Minai ..... 

IHbO 

228 

113-7(51 

30282 

28000-4 


201(50 

Suberkuin .... 

1881 

11(541 

87 (530 

2057(5 


20V4I 

. . 

T)o 

1«8;{ 

11(341 

87-030 

20572 


20137 


’J'igerJfill .... 

1880 

8507 

107-052 

208(50 

, , 

20140 


Snndakphu .... 

1883 

1J020 

80-0(50 

20020 


20142 


Bballut .... 

1002 

11816 

85-553 

20580 

. . 

20151 


Scncbal .... 

1002 

8500 

108-703 

20041 


1 291.34 


Mean ..... 





20002 

20141 

20141 

Ilange of variation in values* 




704 

Misleading, t 

17 

43 


'Pile ilth column gives tlie values of height obtained from observatioii, if no 


correction for refraclion be a])plied. It will be noticed that all the values of 
height in this column derived from observations taken at low-lying stations 
excee<i SO.OtM) IVet. whereas those derived from observations taken at high alti- 
tud('s are. less than S(),OtK) feet. 

'I'lie reason of this difference is that refraction tends to elevate* a peak to a 
greater extent when the observation is maele through tl^tWcl^atmosphere of the 

* 'I’lit' tf Aniijititm is tin* <iilT(Mvino \ clwern tlto larjicst and smallest values of height in the eoluiun above ; it is 

the mn.xiinnin e oldaiuet , and as nub it furnishes evidence avS to tlie correctness of the refraction coefiicient 

adopted. 

t M’be extent of the range of \aiiation affords no useful information unless the same value for refraction has been em- 
])lo>ed tbrougbout . By using select c<l values of refraction we can make all values of height itlentical and have no range of 
Aaritttion at all. 
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plains than wIumi tlu* Iifu* ul pasM‘> <nilv lliinn^li tih' rar(‘l*H‘il air ol liill 

stations. It will ho notinal that whrn in> cniuHtidii Ini’ r(‘lrartinii is apphi^h 

th(‘ laruo.st nltln* vahi(‘s in the 5(h cnlumn ililTnr.s Irom t hr sniallr^t 1>\' 7!M hat. 
hut tliat tin' appliralinii nl rnr’rrct inns rrdiirt's 1 hr (ii.srr<‘panrir.s niattM’iallx’. 

riir luna’ht is still pinhal)l\' ton small, as it has \t‘l !(► hr rnrirrtial ha 

t h(‘ rlh'rls nl (h‘\iatinns nl oraxitN. ThnU!.:h it is ;i ninrr rrlial>lr I’rsiilt than 

th(* latt<‘r xaluc* is still t() hr irtaiiaal in maps and |)n hlirat inns nl t hr 

Survry. W r ranimt claim In ha\r snixial tlir pr<»hl(‘nis cl irlrartmii. imr tn lia\<‘ 
oliininattMl all nnrtMtaint i(‘s ; niir knn\\!r»lo(‘ cl t!n‘ drlhaticiis (»l yraxilx' is still 

])nt snp(‘iliriah and althniiL^h \\r max (m<!rax<nir rnntimialix’ tn imprnX(‘ c’:r 

lu‘iudi(s, it Would Ik* a mistaken pdirx tc intin«liirr la w xaltu's at rxrix step c| 
tlh' in x'rst ii^at inn. \a!n<‘.s ci hriohts. as h.i^ It'cn <‘\plain(‘d in a pi’rx intis staUinn, 

furnish miMiis nl idriit ilirat inn and .in* n"t In* altritd I rrijiiciit Ix’ (U‘ xxitlu \'\ 
o'ncd i’(‘ascn. W r ha\r di>('i!-srd the I r^'dit <.| .Mdii't h]x(‘irst tc shew t hr (h;:irr 
of unrri'tainty att.K'hiiOi tc it, hut wr <lc net pr<»pcM‘ tc -.id'sl it nli* •2!M 1 1 Inr lia- 
]nm: adeptrd and wi'lhkncwn xahu* {S/nr<// nf ImHn, P rofi ssiondl 

No. /.%5). 

Hcl loH o/ f/ic hi Kjlii n/ I\(l H(Iti‘n )d H(fO . It is pinhahir that tin* ari('|>tMl 

licULilit' nf Kaiirlir iij iinua is. lik'r that nl Alciint !•l^r|■^^(, t(»n <mall: the fnllnwiirj 

tahlr shnws Imw thr hri;_iht has hrim drdilrrd : 

Taulk \. II ri'jhl nf Kanrlirn ilimja. 




II. l-hl o) 
-latmii i.t 
ob-.fl vain III. 

1 ll^l ' h< < • 

j 

1 \ ibn III 

j lifi ' lit . it no 

1 :< nlnii" 

' In i.'lil .1- 

' ill 1 1 1 iiiini'd 
j b\ W MI..I, 

j N\ It ll 1 O- 

1 O'- nil iiin 
In-clil 
(i oin 
( oni|iiil .1 
(loll - III 

Ur n 1 1 1 11 

In i" ll 1 with 

.1 SI, III. (I 

Sl.n U'li '>1 (iltsci \ .it mil. 

ol.'-n \ . 
.ll KMI. 

liom 
i\ III' III 11 

1 iitiii.i . 

1 lull iM-l n 111 

1 lor [1 ji.ii 

1 n III III 

•'Ill'll' 

1 1 III. II III . oi 

1 1 1 I .11 1 Kill 

\ ll 1 \ iiin 
ti.iiii <1 o7 fo 
n no liofiL 

1 1 ) ii III Ill 

tin- 1 il.i III''. 

1 1 'n.i w It ll 

1 III III! |l III 
of II 1 1 ,1. 

1 ion 0 n.) 
hunt 

■ 1 . 1 1 mn-. Ill 

IIm IiiIK. 

• orlln irni 

o| 1 rl 1 ai t mil 

0 IM) I.I liiilii 
slat mil' III 

1 lir nliiiiis. 

l' 

! )M7 

I’fC. 

M.l--. 

1 f.a . 

1 f.l. 


17 rl. 

; Dlllild.OJ-l . 


.J‘»7 ! 

! 

Jss.iO 

jsl;;7 s 


JSJJ 1 

1 'I'h.ikin-.iiij . . . I 

1 1'^^' , 

i‘»,} 

; ss J'U 

I'SOIS 

.'Mils-:; 


jsjbb 

1 llaiel-n lul.i .... 

1 s 1 7 1 

J.’ts 

OJ .'jrio 


jsi 's i; 


js:K2 

Xliii.ii ..... 

1 S.’)( I 

JL's 

1 1 1.7 171 

JO 101 • 

JSIC.J-.7 


J.s:} lb 

B.iisi ..... 

1 S.7< 1 

L‘;{ 1 

II.Vt,;{| 

jois.’t 

JSI.7JI 



.... 

Is 111 

Ji‘.» 

iLMr.ni 

JOtm 1 

jsi;{:;-7 


JSJOT 

Scmhal .... 

ls|7 

s.xini 

.70- 1 .7S 

JSKU 

Jsl.’bS-S 

jsj:ii 


Bin-h Hill .... 

ISI7 

ds7 1 

1 1 007 

js:{70 

j.si.7j;i 

, JiHJT.l 


'roni!;lii .... 

I.st7 

1007:1 

B’r.-piO 

Js;t7o 

jshioi) 

JSJJO 


Observatory Kill . 

issi 

7I()2 

l.'icJO 

J.sil.x.’i 


JHJ 1 2 


Mean ..... 





J«1 lb 

JSJJb 

2h2iir> 

Itaugc' of variation in value.s’* 




1 JOH 

.Misleading, f 

U 

122 


* The ranp* of variation is the •JifTcrence hetvveon the larjjest and sinallest values of heij.»ht in th<5 eoliinm above ; it ih 
the maximuiu diseordaneo obtained and as siieh it furnishes evidence as to the eorre<-tness of the refraction coefficient 
adopted. 

t The extent of the range of variation atfordK no ni<eful inforination unlesH the same value for refraction huH been em- 
ployed throughout. By using selected values of refraction we can make all values of height identical and have no range of 
variation at all. 

I 
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If wo examine the results of the 5tli column, which have not been corrected 
for refraction, we find that all the heights derived from observations at low-lying 
stations exceed 28,800 feet, and all those derived from observations made at high 
altitudes are below 28,410. The heavy atmosphere of the plains had greater 
refracting elTects than the rarefied air of the hills and raised the peak to a greater 
extent. 

If no correction for refraction be applied, the values of height vary from 
28,353 to 29,051, a discrepancy of 1298 feet: the 7th and 8th columns show how 
this discrepancy can be reduced by corrections for refraction. 

Deihiction of the height of Dhmddgiri- The following table shows how the 
hoigld of Dhaulagiri was obtained : no observations have been taken to it from 
stations in the hills : 


Taiu.e XI. -Height of Dhaulagiri. 


Station of observation. 

Y ea r of 
ohserva* 

1 ion. 

Height of 
station of 
observa- 
tion. 

Distaiu'e 

from 

Dhaulagiri. 

Vhilues of 
height, if no 
(!orn‘C:tioii 
for refrac- 
tion he 
a})p]i(>d. 

lies lilting 
luMght as 
determined 
hy Waugh 
with eo- 
ellieii'iits of 
refraction 
\ aryiiig 
from 

0 ()7 to 0 00. 

Ri'siiJting 
lieight with 
assumed 
coelTieienl 
of refraction 
0*00-1 o. 



1‘Vet. 

Miles. 

K(‘(‘,t. 

I'\m4. 

Cei't. 

Morairi ...... 

1 S t8 


1<);>-I17r) 

27071 

2t»70l-0 

27002 

Hiinarsia . 

18C.1 


!)r)()25 

27028 

2077.4*8 

27128 

Siiiinharsa ..... 

18411 

;ur> 

104 (MS 

2800.4 

2084O-8 

27151 

CunMia ...... 

lHt‘1 

211!) 

10.1-800 

28011 

2081 :i*i 

27014 

llliaiis ...... 

IS lit 

:i27 

5ir>-8l*J 

278.'')2 

20775*0 

27052 

'Piilsipiir ...... 

1818 

.470 

lOt-101 

270.40 

2082 t*8 

20088 

Anarkali ...... 

1 848 

VM 

I.47-.4R) 

280 to 

207o()-0 

27002 

Mean 


•• 



2(»70ri 

27052 

Ilaiige (»1‘ vaiialion in values 




788 

Mislcading.f 

10,4 


Till* height 2(),795 is too low : tin* reductions made on aci'ount of rcfraclion 
well* too great. 

'I'he <)bs(*rvations in the Xorth-west Himfilaya of tlie great peaks of K*^, 
Nanga. Paihat, etc., wen^ taken not from low dusty hazy plains as those of the 
X(‘])rilese p(*aks W(*re, but from high stations, and the rays jiassed through a 
ra. re (ied at m ( )S] ) h(‘re . 


* 'I’lic rango of \jiriati()n i.s the dilTeroncc between tlie largest and smallest values of height in the column above • it ia 
tiie nia\imum disiorJnnce obtained and as such it furnishes evidence as to the correctness of the refraction cocflicient 
adopted. 

t The extent c.f tlie range of variation affords no useful information unless the same value for refraction has been om 
ploye<l throughout. IJy using selected values of refraction we can make all values of height identical and have no ran^o 
<d variation at all. 
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DalHriinn of the heitfht of 7\“.— The lieiiiht of ^v: 1 s dediieed hy Colonel 
Montgomerie ;is follows : — 


TaIU.kXII.- Ileiulit n| I\-. 




^ f of 

\ a- 

1 

Hcliillt ot 


1 \ a lwi*s ot 

hlMlilll . if lUI 

llfsnlt iiit; : 

In'iL'Iif as j 

(lot(>i niiinsl liy 1 
Mont ijoiihM n* j 

Stalidti 

of ()hsi‘i \ ntiori. 

'-tal idu of 
oltsfi \ a- 
t loll. 

I'la-I. 

Oivlaiu,' 
fioiii K-. 

Mil.-s. 

, ( III rn t ion 

, loi irfiat' 
tioii )>»• 
a|i|»lii'i|. 

1 I’r.l. 

w it li fo- 
(•tlu lent s of 

1 ,1 1 .H t Ion 1 

\ai\in!.> ! 

from 

d d| to d d.,. 1 

r.-.t. 1 

Shnii^/Mifi 


l.s.VJ 

i7.\n 1 

1 7s-:» 

j JSlild 

L’SLOti ti 1 

nM( lifit hfi^a 


l.s.»a 

h;7h; 

‘.•‘.Id 

1 L’s.sir, 

l!si!ls-7 

Mnrsliala 


1 sr»s 

hiixM; 

."is-r, 

1 ‘JSI7L* 

■Js_>|d 0 1 

Kastci 


1 SdS 

i.v.isa ! 

(WM) 

i L’S.aid 

jsjtil 1 

'I’lnniL'o 


1 s. »s 

I7l*m; ' 

1 r,i-s 

' L*S.O.', 

:js :’.0 1 

Harliuukh . 


1 

ItiOdt 

1 

1 -'ridd 


Kaiifii 1 - \ar . 


is:, 7 

1.0:17 

1 ili:i 

•JS'.lL'd 

•JSL’IS 1 

Harwai 


1 s:,7 


1 SS d 

'JSlidli 


'rhal.nilv.i 


1 s:,7 

his:}d 

1 TIT 

. JSlil.l 


Mc.iii . 

1 

i 


1 

i 


Kfuijjjt* of variulioii in v 



1 

1 ■■ 

i 

; slVs 

1 idf 


Dribaiioif of the hri(fht of X(nii/a Porhot. following table shows tla^ 

h(M;^ht of Naiiua Paihat as (haluetMl from 1 h(‘ observations usini» dilTenmt refrac- 
tion (*o(*tliei(*nts * - 
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It will ])e noticed that when a coefticient of 0*10 is used, the ladglit of Nanga 
Parbat as dettnaniried from diJTeKMit places varies ])etween 25,494 and 20,522, a 
rang(* of I,02S f(M^t. 

Phis grcsit variation shows tliat the coefficient of 0*10 is inapplicable: with a 
co(‘(fici(Mit of 0*09 the height varies from 25,734 to 2(),540, a raiige of 812 feet, 
'^ria* range of variation decr(*ases, until witli a coefficient of 0*05 all the values of 
h(‘ight fall between 2(>,024 and 20,749, a. range of 125 fe(‘t. If we decrease the 
coeffi(*ient still further to 0*04, the variations again begin to increase, and the 
range extends to 2()5 feet, from 20,004 to 20,929 : if tlie coefficient be d(‘cr(*as(*d to 
0*00 the range of variation becomes 1,114 feet. 

1'he actual height adopted l>y Montgomerie for Nanga Parbat was 20,020, 
and we are mialde to im])rov(‘ upon liis value : it is ])rodnced if a general co- 
efliciimt of 0*057 be a(‘C('])t(Hl for refraction. 

The rise of the Iliwfdujidr is the gmat Ilimrdaya range' still rising ? dliis 
is a- (pu'stion often aslo'd but which no one has bce'ii able', to answe'r. The o])serva- 
tions of ])caks made* betweem IS50 and ISOO were not sufficiently ])rolonged at 
any oiu' station te) enable* iis to redy with e-ertainty en the values of he'ight tlie']i 
e)1)taine'd. When the* al)solute' he'ight of a |)ea]\ is l)eing me*asnre*el. stations e)f 
obse'rvation have* to be multiplie'd in oreh'r lo e*ane*e*l the e*l1V(*ts of I'e'frae't ion and 
gra\itv, but wli(*n a slow Aariation in he'ight is l)e'ing eledc'nnine'eL it is ])e*tte‘r to 
carry euit le)ng* se'iie's of e>bse‘rva1 ions from one* statie)n only. In the latle*]* e*ase 

elinVre'ne'es are* l)e‘ing souglii. ne.»t abse)lute* heights, anel all that, is ne*ce'ssaiy is to 
repe*at oirse'rvat ions from the* same* station, e)n the* same* elays e)f I he* year, anel 
unde*!' the same* ('ondit ions. In 1905 a se*rie‘S of o])S(*rvations was comnu'nceel 

from the* t rigenome‘1 riea I station ed Nojii, anel it is propeese'el io olise'i'Ve* the* he'ights 
e)f se'Ve'ial ])e*aks lor seane* ve*ars anel at elilTe'rent se*asons in e'ach ye*ar. If a 
re'liable se'iie's of re'sults be* e)ne‘e* e>l)taineel, a similar set of ol)se‘rvatie)ns can be 
re‘pe‘ate*el at a subse'(jue’nt elate' anel any ae'tual change* e>f he'ight that has oe*curreel 
in the' inte'rim may be elis(‘e)ve*re*(;l. 

The Siwrdik range was e'le*vate*d at a more re'e*ent date' than the' Ilinifdaya, 

and is the* meist like'ly of all the* ranges tee be rising still : a bench-mark has b(*en 

place'el e)n the (‘re'st-liiu* south eef Debra Dun, and its he'ight has Ire'cn eleterniineel 

l)y si)irit-l('VC'lling : if the bene*h-mark is preserve'el, future ('hangers in altitude 
sheadel lie elisceeverable*. 

Slow change's in tlie* leve'l of land, unacce)m])anied by suelden move'ments, 
have* be'cn eebse'rved te) e)ce*ur along many ceiasts. At great distances from the 
se'a sue*h e*hange's werulei take ])lace without be*ing uotice*d : without the aiel of the 
se'a as a elatum we* ele) ne)t e)bse*rve sleiw graelual me.)vements, and a continuous rise 
of a fe)e)t a year might ge) eu) fe)r (*enturies without attracting the attention of man. 
Tf an earth(|uake eiccurs anel a tract e)f land sueldenly subsides along a line of 
fracture in the crust, the result is a])parent and measurable, but if the elevation 
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of ;i Inriiv arra takes |»la(v in all direct ion.s L!ra<lually and without iVacluiv ol the 
crust oi‘ anv inailo'd ii])liea\al it may lu- (Mmsideiahle and yi‘t t‘sea|K‘ ohserv at ion. 
In the l)harm>rila eartlujiiake of IIMi.-) an imin(mM‘ n'^ion ma\ ha\e Ixam eli‘\ati'd 
or denres.sed throiieh man\ feet, hut if (In* eliaiiLie weit* now lu‘n' siiddtm W'e 
should not without ivlined t liuomunet rieal ohserxalions heeonu* awau* ol its 
o(*(*urrene(‘. 


(ii) Till-: IhioncKM \s\ikwi:i> i\ llt.'U. 

(ii) A f inns jtltnif l{( j rnclinu . 

Since 11107 a er(‘at ad\an('e lias occurjcd in our know ledi;!* ol at mos|)h(*ric 

refraction, which lias hi'cn diu* to t lu* invt'stieations of Dr. di* (Jraall iluuter 
{Priifrssiniud Pniur .Vo. //). Hunter has shown that tin* refraction of a ray 
depends U])on tlu* InULilits aho\i* sea-k'Vel ol the two stations at tin* ends ol tin* ray, 
and upon tin* ((‘inpi'iat un* and ]ut‘ssun‘ at tin* station ol ohservat ion. Instead, 
(heri'foi'i*, of assuming (as we foMiU‘jly did) a somewhat ai’hitraiy coellicii'ut. of 
O'OA at hill-stat ions and of O’Oliir) in tin* plains, 1 he Sur\ ey of India now (*mploys 
a \alu(‘ which i.s di'liniti'ly dep(‘nd(‘nt upon height, tempi'iat un* ami pressure. 

The \alue is obtained horn a tahk* and its iisi* o'sults in a <*onsid(*ra.l)le 

iimreasi* of ac('ura(W’.* pro\ided W(‘ always nhsers’e as her(*t ohni* at the time of 
minimum relraetion. Tla* at nuis]die!'ic pK'ssun* and tla* ti‘mp(‘iat me lapsi* I'a.h*. 
(or r;it(‘ of ehaime of tem]»eiature with lieiyht) an* the factors which |)rincipa.lly 
alh*ct the (oc'llicient ol leliaition. 'Tla* former can lx* niea-suivd. oi* estima,t(‘d 
with \t*r\' fair accurac\ . wla'iras the la]>se nite cannot, and the latter is tin*. 
])rim‘i]»al souici* ol uncertainly. d’la* table has bt*en calculat(*d on tin* assump- 
ti<»n that the la]»M* rate is Vy V. ]x‘r lt)00 leel. a value whieh obsi*r\ at ion lias shown 
to be faidv Djiiial eA((‘])t in close |>lo^i^ni(^ to the Liiound. 

Dnrim^ tin* last (entury inany obs(*rvers, imlndiny Sir Andr(*w' Waiu^h, a,nd 
many conijaiteis, im'ludiiiL! liadhanrith Sikhdar, devoted their tiim* ami thought 
to tin* studv’ of relraetion. They weie well aware of its wild bi*ha V'iou r. of its 
chanueablenc'^s. its inconstancy, its distortions and its mult i|)licat ion of ima.e(».s, 

but they could tind no met liod underlying! its capric(*s. To all who have b(*en 

jnten*sted in the scientific history of tin* Suryey and who hav(* bmui aware, of the 
dillicnlti(*s wliich it has encountered iji obtaining c()rre(*tions for n*fraction, it will 
be a sourc(' of satisfaction to leel that tlie solution of the* probhun should have 
at last b(‘en discovered, not by investii^ators in Kurope or America, ])ut by 
researches at Dehra Dun. 

Some knowledge has also been oldained by Hunter’s investigations of the 
variation of tin* refraction lietween rnorniiifr, afternoon and evemin^. Our know- 
ledge of this variation is not sufficient to justify the deliberate taking of observa- 
tions in the morning or late evening, but it enablers us to utilise old /observations 
which have been made at these hours. 


♦ Auxiliary Tables, 5th Edition, Part ITT, Table 5 Sur. 
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By innkin;,^ use of this increased knowledge of refraction, and by applying 
corrections for the deflections of the plumb-line, Dr. de Graafl’ Hunter has 

obtained values of 29,149, 28,287, and 27,01(5 for tlie heights of Mount Everest, 

Kaneli(mjnnga, and Dhaulagiri respectively. 

(/>) 77/c Eeplacnufnd of the Spheroid by Ihe Geoid, 

The following extract is froTU a paper by Dr. Hunter, dated 19111 

Tlu‘. most (lilhcult (|ia‘stion of all still remains to he eonsidered. Above wliat datum are 
these lieiglits measured? Are they measured above Everest’s Sfdieroid, to the geometrical surface 
of wliicli all Indian latitudes and longitudes are referred, or a.r(^ tln\v measured above tin; geoid, 
the sliglitly irn'gular surface wliich would he assum(‘d })y tlu' surface of the sea, if tlu' sea (;ould 
be extended into tlie middle of tlu^ continents l)V small frictioidess canals ? The answer to this 
(juestion is tliat as they stand the liguit's refer to neither of th(‘S(^ surfa.ci‘.s. Th<‘ heights given in 

Tabh‘s IX, X, and XI are with reference to various spheroidal surfaces, each with curvature 

e(jual to that of Everest’s spheroid, but placed so a.s to he tangimt to the geoid at each station of 
observation. Strictly speaking tlie result given in each line of thes(‘ tables is referred to a dilfereiit 
datum. 

Two datum surfaces hav(‘ bc'en mentioned a])ove, the. g(‘oid and tin* spheroid. Which of 
thes(* ought logically to la* us(‘d ? The answer is tliat eitlnu* may be used, [)rovid(al it is used 
consist (*ntly, witli a slight- pr(‘fer(‘nco for geoidal heights since they an* th(‘ nu‘a.sure of the amount 
of effort 7 'e(juir(‘d to reach tin* toy) of a hill, ajid of the fall availabh^ for ])Ower or irrigat.ioii. In 
})ractic(*. the most accurate* way of measuring heights, so far as inst-runnmtal errors are conc(‘rned, 
is spirit levelling, and when possibh‘. all triangulated heights are ad just ('d to s|)iritde<velled ludghts. 
Now spirit -levi^lkMl heights ar(‘ geoidal heights, for the bubble in the lcv(‘l is a(f<‘cted by the same 
influences as tlu^ sea lev(*l in the hyjxdhetical canals by wdiiifli tlui geoid is defined. W'(‘ are then 
forced to the conclusion that the g('oid must be a.cc(‘pted as the datum of Inuglit. 

1’he Inughts obtaiiu'd by ordinary triangulation, with fairly short rays, us(‘d without correc- 
tion for deflection of the j)lumb-line, are also a- fairly close approximation to geoidal heights. 
Ibd- when ])eaks an* fixed by rays KMt miles long, passing ov(‘r mountainous country in wddeh 
great deflections occur, tin* height obtained without correcting for d(*flection is by iio means an 
accurate gc*oidal ludglit. T’ndc*r these circumstances it becomes nec(*ssarv to obtain a sf)heroidal 
lH‘ight by correction for the* deflc'ction. and them to try to estimate* thc^ separation bc‘tAveen gcioid 
and sphenoid under the* peok. 

The fedlowing are ]uobably corre*et gemidal heights within 50 feet. 

'Mount Even‘st .......... 29,050 

Kanche*!! junga .......... 28,200 

Dhaidagiri ........... 20,925 

W'e‘ cai» summarise* the height of these* three* mountains as fedlow^s : — 


— 

Alxivo an E wtvst 
sy»lu‘roid whirh oo/nr/dcs 
with tin* Ljroid south o h., 
Xopal. 

Above the geoid. 

Kv(‘re‘st ........ 

2!)]49J:5 

2y050±l5 

Kanedieniunga ....... 


282()()±15 

Dhaulagiri ........ 

‘j7(U()±r) 

26925±l5 
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CHAPTER 6. 

THE (;K()L()(iY OK THE CHEAT HEAKS. 

In (lealinu with the |K‘aks tlu' ^t^oloaist is at no Mnall di^advantagt? as 

('onipaix'd will] ili(* snrxcyor, wIiom* instnnnmls (‘nal)l(‘ him to work Irom a dis- 
tance and 1o hx with accuracv Iho position and luniild ol the ohjiHl ol Ihs ol)s(‘rva- 
lion. 1’Iie ii(M)loi>ist, on th(‘ oilier liaial. must toil arduously U]) tlie mountain 
sides, exainininu at eloso <|uarlers sueh outero]»s ol r<*eks as lu* <an lind clear ol 
snow, and, when' further ])ro,e]ess is haired, must (h'ju'ud hu* his intonnation on 
falhui fiaLUiumts. s])linter(‘d from tlu‘ (‘lilfs ahovt' and hi'ou'^ht down hy avalanches 
and elaeicus to foiin inoiaines and talus lu'aps. Thus tlii' eompositimi ol llu' 
hi,i;hi'st ])eaks is ran'ly known in any detail, hut the liimeial eharaeter ol the rocks 
can he asc(‘itain('d, with a fair a]>]>roximatir)n to ei'itainty, liom ohsmvation of 
th(‘ material on their Hanks, and from a distant \i('W ol tlu* W(‘athei*in‘^ <*haraclers 
and a])parent structure of th(‘ ])eaks themselv(‘s : it has thus hem lound that- 
almost all those' of 25,000 h*(*t or more' in h('i.eht an‘ (*ompos(‘d of .uranite. ^in'iss, 
and associated crystalliiu' rocks. 

Of the granite then' an* at h‘ast tw'o vari(‘tii‘s, a foliat(*d rock coin^iosid 
essentially (»f qiiai't/, lelspar, and l)i(»tit<* (Idack miea), and a youn^(*r non-foliated 
form containing:, in addition to quartz and lelsjiar, white* inie*a (musce)vite*), hla<*k 
tourmaline*. he*ryl, anel variems aeecsseuy mine*rals. d'he* tdrmer variedy was lem^ 
re^areleMl as a se‘elime*ntary roe*k which liael he»e'n e*e)nve*rte*el hy he*at. anel pre*ssure 
into eiieiss hut its truly intrusive* nature* was re‘e*e)^nised liy the* late*. ljieut,e*nanl- 
(Jenoral C. A. i\Ie*]\lalion, who ])ie)V(‘eI eemedusive'ly that the* <^re*at e*e‘ntral ^ne'isseise^ 
roe'k of tlie Himalaya was in reality a jiranite* e*rushe*el anel fe>liate*el hy pn*ssure. 
[Records. (Icolorjlrvl Surrei/ of India. Vol. XV (IS82), ]). 44, Ve)l. XVI (188‘1), j). 121), 
anel (!coh)(}ical J^hufazinc. De’e*. 111. ^d)lume* 4 (1887), ]). 215], Idiis re)ck is fr(^- 
qiientlv piened hy ve*ins of the* s(*cond or non-h»liateel varie*ty, and whe*re* the*se 
run ])arallel te) the fe)liatie)n ])lanes, tlie*y lenel to the* serie*s a ele*C(*])t.ive' a])])earance 
of he*e1din.if anel eause* it. whe*n se'e*n freun a distane’e*. te) he* mistaken fe)r a, mass of 
stratifie'd elo])e»sits. This is a eeanmon e/liaracteristie* e)f the* hijilier peaks and may 
he neiticed in many e)f the LTanitie* masses e)f the ereat Ilimrilayan ran,i>e‘. 

Although e)ur ex])erie*nce leaels us to assume* that all the hi"lK*st peaks are 
compe)sed lar<?ely e)f granite, many more ohservations must he maele he'forc tliis 
can he positively asse*rteel to he the e*ase. 

Thus Chorno Lhari (23,007 fe*et) is ceimposeel of foliated (<^neisse)s(^) "ranite 
penetrateel t)y veins e)f the non-fe)liateel varie*ty, anel Hanked by the altered 
representatives of slates and limesteenes metame>rp}u)se*d hy the granite which has 
been forced up tlirouj^h them from below. Further to the west, the Kanchen- 
junga group is largely formed of gneissic granite, flanked by metamorf)hic rocks 
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certainly in part dc^riveci from ])re-(‘>\isting sedimentis. but recrystallised by lieat 
and pressure. Tlie double peaks of the Jonsong La, for instance, are ])art of an 
inverted outlier of Mesozoic liui(*stones, and the long range further north is com- 
posed of the same limestones, uninvruted, but overthrust u|)oii granite. [0. 0. 
Dyhienfuit li, ‘^Himalaya,” Berlin (1931)]. 

TIk' l^lverest group is a pile of a.ltei*ed S(‘dimentarv ro(*ks, originally shalr's 
and limi'stone*^, converted into banded hornfels. (liudy foliated calc-schists and 
crystallin(‘ limestoiu's. traver\sed by veins of white muscovite-tourmaline granite. 
[A. M. Heroin Records. (tcoUvjicid ^Surrey/ of Ivdi<(, Vol. L1V^ pt. 2, pp. 233-234, 
1922]. Th(^si‘ nK'tamorphic rocks dip nortliward and are Ixdieved to pass into, 

or [)(‘n(‘ath, the highly folchul Jur‘assi(‘ S])iti shales of tlu^ Tibetan plat(uiu. Their 

ag(‘- may be supposed to be Triassic or Jurassic. Downwards they |>ass into th(' 
banded Himfilayan biotite-gneiss, which is intimately penetrated with sills and 

dykes of tlx* muscovit(*-tourmalin(‘ granitm The gneiss is perliajis intrusive in 
th(*S(' inctaniorpliii's. but wh(*tliei' it is wholly an igixMuis rock, or is a ('omposite- 
gmuss foruK'd by th(‘ injection and rolling out of graniti' veins along the foliatioii 
of mica-s('liists highly alter‘(‘d, and ])ossil>ly very ancient. s(‘dimentari(‘s- is as 
yet. uncertain. 

Tlu' (‘onspicuous br'oad light lir’own band of rock, (‘xtemding along into the 

bas(‘ of th(‘ final pyramid, from tlx' ]u*omin(Mit shouhhn*. 27,3!)0 l(‘(‘t. ]iorth-(‘ast 

of the main p(‘ak of Mount Kv<'i‘(‘st. is not how(‘V(u*. a sill of granite, as was stat(*d 
in th(‘ ac(‘(»unt (|Uot(‘d abov(‘. lint is r(‘all\ calcar'(*ous sandstone. | N. K. Dddb 

Gcoifra jdiicol doorooL LXVI, pp. 289 315.(1025)]. Th(‘ linal pyramid is coni- 
posi'd of dark cah -schist , \cvy ('ompact, dip{)ing noithwaiTls at 

Owing to tlH‘ (‘.xclusion of Ibitish tr-avelku's from Nr'iial wo kmov little or 
not! ing of the g(Mdogi('al chara<*t(M's of the ])(‘aks in N(*pal. 

To tli(‘ W(‘st of Nigifd we art' on sui't'r ground, sinct' both Kumaun and Oarli- 
w'rd ha\'e b(‘(*n gt'ohjgically survt'vtxl. Il(‘r*(' again tlx' high |)(*aks. sucii as Nanda 

Dt'vi, tln‘ Kt'darnath gi’oup and Kanu't [(I L. Orit'sliach, Manfurs. (u'olafjiail 
Surrcji of h\di(K Vol. XXlll, (IS9I). pp. 43, 00, I04|, art' all compt)st‘d t)f granite 
and gnt'iss wilh gneiss and schist on tht'ir Hanks, whilt' lii’anitt' is also prol)a))ly 
tht‘ |)r(*\’ailing rock t)n Muztagh .Ata and the otlu'r high peaks t)f t lit' Kashgar 
rjiiigt'. 

Nanga Parbat or Diainir is compost'tl almt)st t'ntii't'ly of lint'ly schistose, 
strt'akv bioi itt'-giu'iss witli interbt'ddt'tl rnarblt's, grajihite-schists, t'tc., well-strati- 
fietl, anti with a jit'isistt'ut tlip to the jiort h-west. Tht'st' ar*t‘ traversetl l)y thick 
doleritt* sills, now' ctuivertetl intt) massive amjihibolitt' and hornl)lt'ntle-schist. 
D. N. Watlia (it'tjogy tif Nanga Parbat, IMount Diamir, Records, Gcologiad 

Survey of India. \ t)l. L.WT, pt. 2 (1032) ] has nt) tloubt that tht'se gneisses are 
metamorphic pi'txlucts t)f tlie ])re-(Mml)rian Salkhala series, wdiit'h constitutt'S the 
surrtiunding rt'gum. JJirough this para-gneiss comyilex are intruded sheets and dv^kes 
of later gneissic granite and of this the summit of the mountain is largely composed. 
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wr>rk 1)V i]i(‘ Italian aial otlu'i* rxjx'dit ions in tla* K.-nakorinn sliow 
lliat MMlinamtai y rocks cntri’ into the arcliit(‘ctnre of IIk' liiijli pt'aks of tliat leuion 
to a ureater ex1('nt tlian in tlu' cast's alrcatly citctl. The (h'Vstal and ( oi.slunlMnin 

eroups art' coinp(»s('d of \i\vy and klack linit'stitnes with f(»^^ils wliich show tlu'in 

to l)t' Perino-t a rhonilt'i ( *11*^ in a'_!e | Ardito Desitc (ii (ujrn ph u ft! Jnt'riHtl, L.\X\. 

No. o. ])|). Itr2-41l. ( I ] w hik' I’road Ik'ak ha.s the >ani(' lifiiestoiu's tm its t*ast- 
t'rn si<lt‘, with, on the ?iort!K shalt's. yia'is^'. nranitt' and t'pidioritt' with st'ipt'nt iiu'. 

The (Jolden Throne “j* region i.s roin|>ost‘d of inan\' t olonivd Innestoni'^: tlu* 

]M'aks nf the Skanni rania' coniprist' a Lirt'at sctjiienct' of white and ;’rt'\’ crv.stalliiie 
linu'st oiu's, which itnin tlu' lii^ht side oi tlu* l)!t‘nman'j \alli‘y and 1 lu' IcK sidt' ol 
th(' Nt>l)iindi Solmndi \all(‘y. 

TIh' north sic'pc of th»‘ soiilh(‘rn tlixide of tlu' Ikdtoro ylacit'i* (the Masherhnim- 
(d)o‘jt)lisa (‘hain) is I'it^tite-iiia'is.'-, with tlvkt's ol ‘jianite, as is tln' Mn/tayh 'Towei*. 

The (‘onmiandinLi p\raniid ol K~ is eompost'd of w ('list ra I ilit'd liin'iss. with 

irraniti' d\l<(‘s cutting through it. with its suniniit of clear ynei'«s. 

Tli(‘ ’general sc'tjih'nct' in tlu' Karakonnn. as dcsciilu'd 1>\' Ai'dito Ik'sio, is 

soiiK'w hat similar to tliat ol tlii' I'lvt'rt'sl rt'iiion. d lit' basis is li^Iit L'rt'N^ uneiss, 
occasionally porph\'j it ic, cr(»ss(‘d in ail diri'ctions by jjreat nraniti' dvkt's ; in 
liinht'r l(‘\('ls th(' conti'tit of biotitt' increase's, yivine fhi' L’ni'iss a more' prononnet'd 
schistositv and a darker C(»]oiir. Nt'.xl to thc'se' occur ve'iy thick shak's, passing 
upwards into limesloiK's int(‘rbcdd<‘d with shak'S, schists, epidioritt's and stU'ptMt- 
tiiu's. \\ h(‘rt' nu'taniorphisin has Ix'tui less prononnet'd, tlit' s(‘dini('ntari<\s yudd 
f(»ssils which show’ them to ranuo in agv front the Fciirs/rlla shak's (Aliddk' CniToni- 
h'l’oiis) to the Trias. 

This corn's])ondenc<* Ix'twt'cn tlu^ iznnd elevation and the ^t'ological structure 
of the Itijih ])('aks appears to be too ('onstant to be attributalik' to nu'n^ coinei- 
denee, and w’(» an* forc<*d to tli(‘ conclusion that tlic'ir (‘Xceptional height is due to 
tile ])res(*nce of granite. This may be explained on two separate grounds, either 
{(/) that the suiierior ])ow’er of the granite to n^sist the atmos])h(*ri(* forces tending 
to their degradation has causc'd them to stand as isolated masses above surroumb 
ing areas of more easily eroded rocks, or (f?) that tlu^y an* areas of sjx'cial elevation. 

If now we examine tlu* relationships of the peaks to one another, we find that 
along certain definite lines the intervening areas are also frequently composed of» 
the same granite as the peaks themselves, and if we follow these definite lines we 
further find that they constitute the axes of tlie great mountain ranges. Thus 
the great peaks lie on more or less continuous and elevated zones composed of 
granite and crystalline rocks, and since the lower portions of the zones are of the 
same composition as the peaks themselves, it is difficult to regard the latter merely 
as relics of a once continuous zone of uniform height, and it seems probable that 

* Crystal group (19,400 ft.) in tho Karakorum lies south-east of K* at the junction of theBaltoro and Qodwin- 
Asuten glaciers. 

t The Golden Throne (23,600 ft.) is at the head of the Baltoro glacier on its southern divide* 

K 
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sp( 3 cia] elevatiiit^ forces have becMi at work to raise certain parts of the zone above 
tile geiunal level of the whole ; when once such elevation has been brought about, 
the disparity betwecui the higher jieaks and the intervening less elevated areas 
would undoubtedly be intensified liy the destructive forces at work ; the mantle 
of snow and ice, while slowly carrying on its own work of abrasion, will serve as a 
protection for the peaks against the disintegrating forces of the atm(>sphere, 
whilst the lower unprotected areas will be more rapidly eroded. 

liy the assumption that Hie higher peaks are due to special elevatory forces, 
it is not intended to imjdy that each peak is the result of nn iiuh'iiendent move- 
ment, for it has already bc^en shown in a pre\'ious st‘c1ion of this ])a])er that^ llie 
jx'aks occur in well-niark(Ml clustius, any one of which may covim; an area of numy 
hundred sipiare iiiik's : when, tluuvfore. during the development of the Jlimrdaya 
as a mighty mountain range vast inasses of granite widled up from below, forcing 
their way through and lifting u]) the pre-existing rocks abovi‘, it is ]>roba]>k' tliat 
owing to dissimiiarity of com])ositioji aiid structural W(*akncss(\s in cmtain 
[)()rlions of the earth’s crust, movement was more intimse at some jxa'nts tlian at 
oth(‘rs, and that tiic granite' was loeally raised into more or h‘ss <lome-lik(‘ masses 
standing abena' the ge'iieral level of the growing range: these masse's were sni>s(‘- 
(juently carv(*d 1)V tlic' ])rocess of erosion into cluster's of peaks. AVh(‘th(‘r the 
eh'vatory movement is still in progress it is not at jiresemt ])ossi])le to say, 
but- many ]>henomena oljservabh' throughout tlie Himfilaya an<l I’ihet h'ad us to 
infer that lo(‘al ek'vation has until (juite rc'ci'iitly liee'ii o])e!ativ(‘, and tiu' numer- 
ous eartlupiakes still oe'curiing with such viohmee and fnujueuicy foT‘(i]»ly remind 
us that the llinirdaya liav(‘ by no means reached a jx'iiod of e^en com])arative 
rest. 
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APPENDIX 1. 

A SYNOPSIS OK THE LlNlJriSTlC srin’ 1*:V OK INDIA. 

Tlit‘ vohuurs of tho Ein.uuistic Siir\«*y of huli.i 1»\ St (irorL^r (Jrn'i vm |)uI»1is1umI In 

ninl tlii'V a]»* a nioninnont of scitait ilio n-.M-an li. 'Tin* T'-*'* ditT^Triit la.nmiaL;t‘S and tlialn’ls ol India 
iin* clividiMl ijito tlnro families, tho Iiaio l\nio|M‘an. I la* Mon<;o|ian. and I In* I idian. i Ins 
classilicat ion docs not a^ii't*. exactly with that ad<>(>!cd l‘\ ct lmol«mi>>t .*> ; th»‘ latter Im\c classed 
Enro[)cans aiaJ Imliaiis together as Aivans, lait in tin* I an^m.-il n* Sinvcy tin* linh> I'airopcau 
fainilv IS tlivided into two suhdannlics. tin* .\i\an and tin* lMin>|>raii. I'lic \sor<l Aryan has heen 
f rc«|iicnt 1\' used in the past’ as eijinxalent to Indo-l'niiopean. and lOiiLilish, Eat in a.nd (Jei'inan 
are soinet lines called Arvaii l.nnj^iia u'cs. Giieison inow-^ts a.i;ains( this misuse ol the word Aryaai. 
<Viid In* oidx" a|tpln's it. to the eastern Inaneh ol tin* I ndo- Iviropta n l.imily ; tin* lMie,lish, Latin .iinl 
(ieiniiin l.inunams are otln*r hranehes ol the saiin* tamily. 

riie Aivaii sul)-faniily has three dixisions, the Iranian, the. Indo-Aryan and the D.irdie. 

htmiafi, 'fhe Iranian l,nii;uaL’e.s < onsi'^t of Persian. Pashin ( AIliJi mist an), l>a.lin hi. and 
Jxindish. .md also of some, minoi dialects spokei) in t’hitial ami tin* Painiis. 

! Hilo A r/fd K , 'riie Imlo'Arwm ]<iiJt.;miu,es include Saii.'^kiil, P.mjalu. Sindhi, Mai.tlhi, P»ein;ali, 
Hindi, (lujai.iti. Assamese and others. This Sketch ol llimakisan (leoyiaphy and to‘olo,i;y is 
(»nl\- eoneeined with those, Imlo Aryan lanyuaye.^ which <ire spoken in the mountainous reunions 
"cparatmn, India fiom ddhet, and wliieh an* elassilied by Grn*rson as the “ Pahari '_;r«nip . hja.sl.' 
ern Pahari is sometimes ealleil LhirPatiya, sometimes Gurkhali, sometimes Khaskhura; il< is not/ 
.-poken outside Nepal (*xeept- by soldiers c»l the Gurkha r4*iijm<*nt.K and tin* various Giukha eolohi4‘S 
in India. E.istern Pahari is called N<*prdi l>y Iviropeaiis, astlnni;^!! if wt'ic^ tin*, priin itial lan^ua;;e 
ot Nepal. In Nt‘[»rd the principal kim»na.u;«*s aix* nof Indo-Aryan but/ AIoiiL^oIian, I Im most import- 
a.)it la'ini; Newari. Eastern ihdiari is tin*, Ian;;uaL;e of tho 4*onrl. in Ne.prd, but. it has borrow<i(l 
words from tin* Tibeto-Pmrman lanjji,ua,i 4 e.s ami now* presents a mi.O'd ehara4*ler. 

Peiiti.d Pahari includes tin*. <lialects known as Kumauni ainl (birliwrdi ; both an*, written in 
tin* Nami cha?*a.cter. 

\\' 4 *st(*rn Pahari is the hui^^uage s]>ok4*Ji in tin*. Himalayas Ind/Weeii the Jumna and Kashmir. 
It h.is numerous liialocts dilferin,i» considerably. They an^ 4*los(ily relatii^l U) tini lan^ua.^es of 
Rapnitana ainl Gujarat. 

Iludic,- -Vhv- only other .\ryan lan^i^iia.^es in tin* Himalayas are thos<i known a.s Dardic. 
Dardistaii is the honnr of the Dardie lan.^iia^4*s ; it iiiclmh'S Kashmir, ainl Gil;^it, t.Ini Indus ami 
f^wat Kohistrins, (Jliitia) ami Krdiristan. 

'the two principal Dardic lan;^uagt*s an; the Kashmiri a.ml tin; Shimi, and these are of goo- 
grapiiie importance; Shina is the language of Gilgit ami of a large, an;a of mountain country 
between Baltistan and Kashmir. In forim-r times it ext<;mh;d into VV«;stern Tiln'T, where Kraneke 
found traces of it in the place-names, but it has now l)e«;n supers«Mle4l tlmre hy Tibetan dialects, 
and old Hard sites on tin; Indus are now occupi<Hl hy Tibetans. 

Grierson writes that Kashmiri is a mixed form of speech, and that its has<; is akin to Shina. 
and that many of its words are of Dardic origin. But Kashmir has received many immigrants, 
and for centuries it has been a home of Sanskrit study. The learned Kasliiniris themselves 
regard their language as truly Indian, but Sir George Grierson writes that “ no philologist can 
‘‘ have any doubt that Kashmiri has a Dardic basis.” 
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In Hunza-Gilfiiit thorn is an aI)ori';i7)al laii{{ua<:<‘, Biinisliaski, still spoken ; it was probably 
the langua.j'o of the country 1000 years a«o, before th(‘ invasion by the Ar}-an (I)ardic) race. 

TjIE MONliOLIAN LANGUA(4ES. 

The la]i^iiji<jres are divided into two siib-familievS, tli(3 Tibetan and tlio Tibeto- 

Biirman. 

The TiheUt}! luvijmfjefi.— lw Tibet- itself tli(‘re are tliret; dialects of Tibetan, namedy Central 
Tibetan, Ladakhi and Jhxlti. Jn the Himalayas there arc four Himalayan dialects of Tibetan, 
nanndy Lhoke (also known as Drukpa) spoken in Bhutan, Da-njong-ka spoken in Sikkim, and 
Shar|)a and Kagate sjioIgui in Neprd. 

The Tih€tn-Bnr)))(ni lanffUfUfes. But there are an ohhu’ set of Mongolian laiigua,,<>(\s which 
crossed tlie Himalayas from tlie iiortli even before Tilxdan was established in Tibet (p. 12). 
These are tlui Tibeto-Jhirman laiymiayt's ; of these there is the Roug language of Sikkim, nicknamed 
Lepcha by the Neprdes(‘. There ar(^ also the i\(‘wari, the ]\lurmi, the Sunwar and the 
Magari dialects of Tilxto-Burmaji in N<‘pal, and 2() oth<‘,r different dialects of Tibeto-Biirman 
also spoken in N<‘prd. 

In addition to tlu* dialects of Tibeto Burman Sjioken in Nepfd, there are live such dialcds in 
Kmnaiiii spokiui liy ra.c(‘S who liv(* betw(‘en t he Bahai'i-lndian races and tla^ Tib<*,tans. 

There ari^ also some Til)eto-Burman dialects spokvn in the hills of Kanaur, of Kulii, of 
Kangra,, of Chainba and of Lfiliul. 

Jssti'Nt hraneh c/‘ Tihefo-Ihimuiv- Kast of Iffnitan the hills north of the Brahmaputra, 
extending beyond the extreme east(un corner of Assam are occupied by live tribi's, the Akas, the 
Dallas, the Miris, the Abors and I he Mishmis, each speaking thdr own diah‘ct of TilHdo-Biirnian. 

The voia’wks of the JaxcausTK’ Servey wnicn refer to the Himalayas. 

The linguistic Survey of India has b(‘en published in 18 volumes, and thesi*. d(‘al with the 
languages Mhich are spoken in all parts of India and Burma. The volumes that deal with the 
languages of the Himalayas and Tib(*t are the, following : 

1 n(h-A rya n languages. 

Vol. 1. Bait III, Comparat.iv(? dictionary. Indo- Aryan languages. 

Vol. VI 11, Part II. Dardic, including Kashmiri. 

Vol. IX, Part IV. Pahari languages. 

Vol. X. Iranian family of languages. 

Mongolian languages, 

Vol. I, Part II. Comparative Vocabulary. 

Vol. Ill, Part I. Tibctitn and Tibeto-Burman languages. 
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Peaks of the first magnitude 





CHART II 

Peaks of the second and first magnitude 





Peaks of the third and higher magnitudes 





Peaks of the fourth and higher magnitudes 
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GATJRI SANKAR and EVEREST as seen from Mahadeo Pokhara in Nepal 
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MAKALU and MOUNT EVEREST as seen from Kampa Dzong in Tibet 
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The azimuths and elcvatunis of Mount Evticbt and Makalu vM ut ut)seivcii 
from Kampa by Major Kydci in Sr.ison l‘J03 04 


MAKALU and MOUNT EVEREST 

as seen by Captain Wood from Ponipa-zu-lung (height 18164 feet) in Tibet 
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CHAPTER 7. 

ON Tin-: or{i(;[N ok moi xtain raxoks, 

Tlic floor of a former Tibetan sea bas licen raised and wri nkled . -'Flu' surl.iCA*. 
of Crutral Asia apf)ears to (‘oiisisl of t\v(» priiuai v elovatioiis of llu' crust, si'parat- 
ecl Ly a trouuli-liko (li‘]>ressi(iu ; Ihc soutlicin i'K‘va.t ioii is the ]>la.1(*au of I'ihct, 
tlic JioitluMU is iIh' Ti(Mi Slum chain, llie intervening ilepi*c'ssii>n is the: 'rfuTni 
basin (si'(' frontispiece', Pa,]‘t I). A siM'ond trouLih is to Ix' si'e'ii soul li the 
^Fibet ])laf(\iu, sepa-iMlini; that phite'au from the' ancii'ut N'indliya mountains, 

it is now lilh'd with alluvium, and constitule's the' pla.ins of Noithe'rn luelia. 

'Fhese* twe) wieh' eih'vat ie)ns of the' e-iaist and tlu'ii* <'e)mple'me*nt a.ry e le‘pi‘e*ssit>ns 

form the basis e>f the' meamtains of A'^ia. 

Until a e*omparati\'e‘l\' reex'iit ela.te‘ in tiu' _ue‘e>le)ii,ie*a,l t ime‘-se*ah' -the* mielelh^ 

tertiary epe>e‘h all the* ne)rthe*ru ])art e>f what is now tlu' Himfdaya, a.nel pro- 

l)ably the wheeh' <»f 'Fibe*l we'ie' e*e>ve‘ri'el bv a ure'at se'a,* in which deposition e.)l 
seeliiiK'iit had cemtiuiu'el fe)r a vast ])e‘rie)el. At. handh, owini^ to foi-ea's tlu' 

f)iioin of which we earn at ])r(‘sent eadv cou je-ed.uit'. a. pe'i iexi of crust -me>\’e‘me*nt 
S('t ui a.nel the' 1h)e)r of the* l'ibe*ta.n se'a be'i!a.!i 'jra.elually te> rise anel te) i)e' thre>wn 
into a. seAiii's of h)m: pa.ralle'l wa.velike* tohls. 

As the e*re‘sts e»f the* e'ail h -wave's rose* fi'e»m the wa,1e*rs eef the' se*:i, the'v we*re 
oroeh'el by laiii aiiel w('a,tlie*r, aaiel the* rising lanel be'ea.me* bre»ke*n a.nd i?'re'L;ulaa* : 
drainaiie* basins we*re' ca.ive*el out of its lla-nks aaiel a. i’i\e*i* syste*nu e*e)mpe>se'el eif 
‘‘ t ran.sv(*!.s(* ’ \'a.lh*ys. was uraelually ele*ve*leipe*el. As (*le‘vation cejut imie*d, the 
troimlis of the* folels (*me*rue‘el an<{ a. seuies e»l '■ hnivit uelinal valh*ys was e*.sta.b- 
lislied a.t. lyuht aimles to the Iraaisverse* valh'vs anel j>ara,llel te) the lonudtuelinal 
HX('s e)f the* le)lds. Fh’einn a, ce»m)>ina.t ioji of tlie* e*e)neuiTe*nt ]>roc('sse*s of e'.h'va' 
lion and en)sie)n, the existing mountain systems of the* Jlinifdaya aaiel 'Fibet 
liave lx*en slowly eveilveel. As elenudatie»u has proc(*e'de*el, deM*p(*r and de(?p<‘r 
paiis of the crust have lx*en laiel bare, but the* feirms e>f man}' feilels (.an still be 
tiaced and tin' trends e)f their longitudinal axes feillowed for lorif^ distance's. 
The folds, althoujili analogous to wa,V(*s, more ne*arly reseanbh^ the break(*rs on 
a beacli than the swell of tlie open s('a : the* form of their surfa(*e is rarely that 
of a simple arch ‘and trouLdi ; fold has been sujierimpejsed on fold, andies have 
been ovcilurned until they are almost liorizontal, and whole areas have been 
so distoi-ted and crumpled, that tlie details of structure can only be unravelled 

* This old fc'oa of a previous geological age once covi^red much of Europe as well as Central Asia and has been named by 
Suess the “ Tethye,” Natural tScitncCt V»)l. IX (1893), p. 183. 
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witJi difliculty. Where tlie stres^s has exceeded the breaking-strain of rock, 
the striiciiire Jias been complicated by fracture ; parts of the crust have in some 
cases sid)8ided, and in others been moved horizontally. Nor are these the only 
causes ol complexity, for along many of the planes of weakness and fracture 
molten material has been forced up from below, and has partly absorbed the 
original sediments. 

The forces that raised the mountaim. — Though the origin and nature of the 
forces which produced the Himalayan mountain system are not subjects which 
fall within the scope of this paper, it may not be out of place to allude briefly 
to the more imporlant theories that have been put forward to explain the cause 
of folding. 

The great series of parallel plica cions in Asia are supposed to have been 
caused by a horizontal thrust from the north : the sediments of the Eurasian 
sea were fenced against the northern coast of the once continuous Indo-African 
continental mass which stood like a buttress in the path of the advancing eartJi- 
waves. The following hy])otheses among others have ])ecn advanced to account 
for the origin of such a thrust : — 

(а) Contraction of the earth. 

(б) Disturlaince of isostasy. 

(c) C’hange in the rate of the earth’s rotation. 

(a) Conlraciio)t of (he earth. — This hypothesis is based on the assiim])iion 
that the earth as a whole is contracting in volume, owing to loss of heat or other 
causes, and that the rate, of contraction of the inmu' nucleus is greater than 
that of the crust ; the latter is thus left unsupported and becomes wrinkled, 
when adapting itself to its reducefl core. Although this theory has met with 
wide acceptance, it has been adversely criticised by many authorities chiefly 
on the ground of the inadequacy of any known cause— -whether it be gravita- 
fion or loss of heat — to ])roduce contraction on a suflii’iently large scale to account 
for the observed folding. Vide Rev. O. Fisher’s Physics of the Eartlis Crust. 

'^I’lic extent to wliich the surface of the eai*tli has been contracted by folding 
appears to be considerable ; it has, for instance, been calcxdatcd that the folds 
of the Alps represent a contraction of 7i miles, and it has been roughly estimated, 
that tlie original surface of Asia has been shortened by wrinkling between 
Siberia and India by at least 100 miles, and by possibly as much as 400. In 
the Sub-Hiinfilaya C. S. Middlemiss found a contraction of 8 miles in 19. {Ale- 
moirs, Geological Survey of India, Vol. XX I Y, Part 2, p. 77). Estimates of the 
contraction of tlie surface of the earth from the observation of folds are, how- 
ever, of iloubtfiil value. Even in areas of which the structure is known in 
greatest detail, the problem cannot be solved by simple measurements, for folds 
of strata have, in certain cases, been found to indicate stretching rather than 
contraction, and it is impossible to tell how far the one effect has balanced the 
other. In the Henry Mountains, G. K. Gilbert found that a bed of sandstone 
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had been stretched by 800 feet in a distance of three miles. (Report on the 
Geolog?/ of the Hcnrff Mts., U, S. Dvpnrtnient of the Interior, liml l^hlitioii, ISSO, 
p. 75.) 

(h) J)istnrb<rne(‘ tf isostosg. This liypot lu'sis was put forwa.rd l>y (\\.]da.in 

C. Vj. Dutton in tlie year ISSO (Bull. RhiJ. Sor.^ Wash i ngton , XI, 1S02, 

pp. 51-()I.). The t(M‘m “ isostasv * uia.v be most suitablx' (vvplaimal iu Duttons 

own wo](ls : “ li the (Nirtl) were. eom]>os»Ml of homom'iieous matter its normal 

h,miT’e of e<juilibrium without strain wtudd bt» a. t i iu' sj)luu’oid ol rc'volutiou- 
but il lK*t (*ro<_»(Mieous. il some parts were deustu* or li^litei* than otliiMs. its 

“normal liuure would ii<» loiiytu- be spheroidal. W luuH' tlu' lighter ma.ttt‘r wa.> 

“ ac<-umula.ted th(‘n‘ wouhl be a teudeiux' to bul^e. and w hei*e tlu' <h‘ns(M‘ mattiu* 
“ ('xist(‘d tli(M*e would b(‘ a. teiuhuu v to ll itten or d^^pu'ss tlio surfact*. I^'or this 
“condition of (apiilibiiuiu of lii.iuit\ to whieh i:i- a vil at ion Umds to rt'duee a. 
“ plaiu'tary bodv. irr(‘sp(Mt i\(‘ ol whether it lx* llomo^<•ueous oi’ not, I pi’opose 
Mhe na.m(‘ isosf((,sg. Wo max’ also use tlu‘ coiri'spom liny adji'etivc* tsostutte. 
“An isostati(* (antli, eofnposed (►f hoinoyeiuxuis mattm* and without rotation, 
“ would be truly spli<uieal. Ibit if th(‘ earth Ik‘ not lioinoueneous, if soim^ ])or- 

“ ti(.>ns lu'ar the surfaet* be liyhter than otluus, tlum tin* isostaTu* liyiirt* is no 

“ lonyiu- a s])lier(‘ or splun oid <>f ](‘V(8ut ion. but a. (h‘foi‘nuM) liyuiay bulyi'd wluM*e 
“ the matt(‘r is liyht. and (h*iu(\ssed wluu'e it is luMvy." 

The ])resenc(‘ in mountain ranyi's of nuisses ('f slialhnx - watm* d(‘posit-s, hav- 
ing a V(*iii(‘a,l thi<*kness of maiiv thousand f(M*t. without bicak of eontinuily, 

j)roV(\s tha,t <lurinL! vast peiiods of tiuu* d(*j)osition of sediiiumt toolc ])la.e<‘ in 
s(*a.s of which tin* <h‘pth riMuaiiied (‘onstant : this could onl\' occui* if tin* stai- 
floor continued to sinf: pitn passu with the deposition <»i se«iiment. ( IbsiM'Va- 

t ions ha,ve also shown tha.t th<‘ adjacent laaid surfaces, from which the siMlimen- 

taiy ma.t<uia.l was beiny taken, W(*i<‘ yradually risiny, a.nd Captain Dutton w'a.s 

led to conclu(h‘ (Op. ('if., p. oii) tha.1 ' these subsidences of accumulat(‘d de- 
])osits and these ]U’oyressive upwaad movements <»f eioded mounta-in plat- 
“ forms ai’e. in the main. im'suHs of yra.vita.t ion icstoiiny the isosta,sy, which 
“lias betm disturbed by demidatiou on the one hand aiul by s(xliment at ion on 
“the otluM *; that is to say, the eio^hxl portion becomc's liyhtei* and rises while 
the loaded area becomes heavi(*r and sinks, isostatic (Mpiilibrium of tin* crust 

of the earth beiny a.nah»y(uis to hydrostatic (Mpiilibiiurn in a lluid. A cause 
lias thus i)e(‘n suyyested for tin* sinkiny of the scndloor on the. one liand and the 
risiny of the laaid on tlu* oth(*r ; but in order to <\\])hiin tlu*. foldiny of tlu* deposits 
laid down, it is n(*cessarv to take a st(*]> further and assume, as Dutton has 
done, that as sediment accumulat(*s, the lower layers, owiny to tlu^ ])ressure of 
the overlyiny mat(‘rial, axapiire a certain amount of ])histicity, and that there 
is produced “ a true viscous flow^ of the loaded littoral inward upon the unloaded 
“ continent ; such a process iniyht tend to form lony parallel plications follow- 
ing the trend of the coast-line. The theory of isostasy however does not account 

(' 2 
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for tlie rise of the sea-floor and its conversion into a continental mass ; in fact, 
as enunciated by Dutton, it tends rather in the opposite direction, and its 
author expressly stated that “ tlie theory of isostasy offers no explanation of 
“ these permanent changes of level.” 

So far as the Himfilaya are concerned there are grounds for believing that 
isostasy is operative and has been an important factor in mountain-building, 
at least during the later stages of growth of the Siwiilik range [ Rev. O. Fisher : 
Physics of the Emth’s Crust (1889), and C. S. Middleiniss : Memoirs, Geohyical 
Survey of hulin, Vol. XXIV, Part 2, 1889], but the hj^otliesis in its present 
form undoubtedly seeuis inailequate to account for the uplift of the northern 
ranges and of the fl'ibet plateau. 

(c) Chavye in the rate of the earth's rotation. — The rate of the earth’s rotation 
was formerly greater than it is now, and as the figure of a rotating body de- 
pends on its rate of rotation, any change in the latter will be accompanied by a 
change in the former. Retardation of the rate of rotation protliices a more 
perfect sphericity, and tends to reduce both the excess of matter at the equator 
as well as the deficiency at tlie poles. The strains thus .set iqi might produce a 
wrinkling of the cru.st. but can hardly be held to account for 1hc general plica- 
tion of the surface of fhe earth. 

Other fh(‘ories lia,ve been propounded to explain the origin of mountain 
ranges, but all arc open to objections. Theories that attribute .surface-folds 
to changes in the position of the earth’s axis cannot be given any weight, for 
although siudi changes are known to take place, they have so far been found to 
be very small (ihof. Albrecht: Astron. Naeh, No. 3019, abstracted in Nature, 
Yol. 58 (1898), p. 42). fl'lie t heory ascribing the elevation of t he sea-floor to 
the expansion, which it undergoes from heat when it becomes buried under 
layers of sediment, has been fully discu.s.sed and di.scarded by .Middleiniss (C. 
S. Middleiniss : Memoirs, Geohyical Survey of India, Vol. XXIV, Part 2, 1890). 
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CHAPTER 8. 

THE llirni PLATEAIX OF ASIA, AND TMKWl HEI.ATION TO THE 

HIMALAYAN (^LEVA TDKE. 

The Horseshoe. -The front ispievo t<) Part I illnstrjitc's tlio position and 

dinn'usions of iIk* lliroi' lii^h ])l;Uoii.nx of Asia. Tlio of Tilx't with nn 

avpiiiuo li(‘i<j^]it of l(),ooo h‘(^l is joiniMl at its iiortli-wostoni coruor to tlu* Pfiiuir 
plati‘a. 11 , lioiulit 12,O0R finA. an<l this n.;iaiii is <*onu('rt od hy mountains with t,he 
Tion Shan ])lat('an, hcii^lit f(‘i*t. 'Tho thnx' platoaiix toi^othor assume 

rouiildy tlie sha])o of a liorsoshoe. 

The iiit(‘iior of tin* liorsoslioe forunxl hy tin' pla.t('aux is an inland desert 
l)asin {vi(I(' Chart XXII) diaiiUMl hy tln^ TarTin river a.nd its feeders; the sand of 

tliis hasiii is a.niiiially a-<'eimLula.t ine : th(‘ towns hiiried inuhn* tlu‘ sand have 
hecoiiu' kuiown tliroiiLiliout tlie woild h\- t In* explora-tions of Sir Anr(‘l Si (‘in. 
ddi(‘ low(‘st pa.rt is tin* la.uoon of Lop Nor (Indulit 2,200 feid), and thou'^h tlu'-ro 

is no mountain raiiut* elosini: tin* horseshoe (»n tin* (‘a.st, its opimiiii; litu’e is 

na.iidw and tin* desert of 0(»l)i heyomi lia.s a. sup<M‘io!- (*h'va.tion of neaa'ly 2,000 
ieet . ( )u tli(‘ north a.nd W(‘st a.n<l south it is honn(h*<| l)y deeoniposiiej; mount- 
ains, a.nd n<> otlnu* pent ion of the (^art h has so ;jjloo!ny a, future. luih^ss Lr(‘olo!j;ieal 
(•]iam;(‘s ensiu*. tlu' saaid will continue to a.ccuniulat t*, until tin* lai^oon of Lop 
Nor and tlie rivius of TarTiu ai’e choked. The snow and ica^ which w(M*e aitc.u- 
iniila-ted u])<»u the surroimdine ra.n!ies duriuu the last i;la.cial epocli are slowly 

melting a.wa.y and the volumes of the riveis aa'<' (hM'rea.sin;^. 

Cliart IX lias heen drawn to illust ia.t (* the (‘xt ra,ordina,ry ])aralh*lisin tliat 

exists hi‘i wet‘n the southern hoidiu* of the, H itnrdava-Sulainirm i‘an!i;es on tlio 
on(‘ side, a,nd the nortlauii border of the a.»»cient mass of rock forming IVninsular 
Jndia on the otIuM'. 

The HonuifftiH raiKjes. Hu' height and hm^th of a mountain ranc:(3 attract 

tlie attention of primitive* ])<‘o])h‘ because* thew ee>nstitute a harrieu* tei travel and 
an imjiealiinent to interceiurse*. Se> ^eM)jj;ra])he'rs have e*.e>!ne to loe>k u[)e)n great 
ranges of meumtains as linear alignments of liigh summits anel tliey she)w them 
upon small majis by simple lines. Of r(*e*,e*nt years, sirme the publication of 
Suess s ]-)as Antlitz eler Jirele% geohagists have bee^n attaediing much significance 
to tlie eurveel alignments tliat se)me mountain ranges assume, and geographers 
have c*onsidercd it aelvisable tei folle)w the geedogical lead, and to define their 
ranges not as linear but as curvilinear alignments. The great HimS-layan 
range has been assumed by Suess and Sollas to be an arc of a circle, the centre 
of which is in Mongolia. Whilst geographers may not agree with the conclu- 
sions drawn from the supposed arc, they realise the necessity of recognising the 
curvature of the alignment as a feature of the range. 
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The plrtirati of Tibel.- 'Yhe plateaux of Tibet, the Pamirs and the Tien 
Shan s('om to geoi^raphers to be conglomerations o[ ranges : several ranges, 
more or less paiallel, constitute the framework of the plateaux and the flat 
jx)rtions of the plateaux are troughs between ranges which have become filled 
lip with boulders, gravel and sand washed down from the mountains. 

Eeference has already been made to two of the dimensions of a range, its 
height and its length : its widtli, w^hich is its third dimension, is less obvious 
and is in many cases undiscoverable without the aid of geological surveys. To 
residents of the plains of India the height and the length of the Iliiiullayan snows 
are obvious luit they know nothing of the width of the range. Even when a 
mountain range like the Karalvorum has been surveyed, we cannot ascertain 
the width of the range at its base : geograidiers have in this matter to await the 
surveys of geologists. When therefore we say that the plateaux are conglo- 
merations of ranges, we do not know how many ranges arc standing compressed 
togetJier in Tiliet or the Pamirs, nor do we know the depth of the alluvium that 
fills the troughs between tlie ranges. 

Kanges vary in breadth, in ]>laces bulging towards one another, in places 
receding from one another, and the intervening troughs and flat plains become 
alternately narrower and wider. 

The immense extent of the existing alluvium in Tibet,’’ wrote Henry 
Strachey, ‘‘ and the uniformity of its maximum elevation lead me to infer that 
it must have been deposited under a general sea covering tlic wliole country, 
and not by ]a.kcs, much less by rivers.” 

Henry Strachey thought that the alluvium had been deposited at the bottom 
of an ocean and afterwards upheaved to its present height without the horizontal- 
ity of its layers being disturbed. Strachey ’s view agrees with tlic explanations 
put forward in recent years l)y Dr. Ihjwic of the United States (Jeodetic Survey, 
namely that a great deal of mountain formation has been caused by purely 
vertical uplift, and not by lateral pressure. 

Ph*om fossil bones found at a height of 17,000 feet in Tibet, Colonel Godwin- 
Austen drew the conclusion tliat in recent times the climate which is now arctic 
must have been suiriciently warm to enable the rhinoceros and other tropical 
animals to live. The only rational solution,” he wrote, which science could 

“ suggest, was that within a comparatively modern period, closely trenching 
“ U])on the time when man made his appearance upon the face of the eartli, 
th(‘ Himalaya has been thrown up by an increment approaching 8,000 or 
‘‘ 10,000 feet.” 

It. is possible that the action of wind has helped to fill up the high-level 
basins of the plateaux with loess : this was the suggestion of Baron Von Richt- 
hofen. Those who have lived in the plains of northern India can testify to the 
enormous amount of dust carried annually by wind into the mountains. The 
liner particles of dust are lifted to very high altitudes and are probably trans- 
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ported for hundreds of miles. Wind may also help to distribute the dust tl\at 
arises from the decomposing’ rocks of tiie plateaux: themselves. 'riiese roi*ks 
are exposed by day to great heat from the direct rays of the sun, and by night 
to arctic^ temperatures ; and their surfac(‘s raj)idly disintegrate uiuh'r the in- 
fluence of these changes. 

The Tibet plateau has been always reganled as a barren country, but King' 
don Ward has discovere<l that south-eastern Tibet has a heavy rainfall in 
summer: north of Burma there is a brea(*h in the Himalayan range, ami the 
monsoon rushes through it. {The RiddU' of llic Ts.nitipo 

The difl’erence in tlu* forms of neighbouring ranges may be realis(*d if we 
com])are the great Himalayan range with the Ladakh range situated to the 
immediate north. The snow peaks of the great Himalayan rang(' can Im* s('en 
stretching for 1,500 miles from Ka.shmTr to Assam: t lu' Ladakh raaigi' has been 
traced in nair of the Himalayas from KashmTr to Sikkim, and yet- t lu» Ladakh 
range in spiti^ of its lengtii is relatively small ami insigjiiticant . Morslu'ad sur- 
veyed this range in rear of Mount. Lverest ami tJauri Sa.nkar and In* <lescribed 
it as “ insignili<*ant.‘’ ('ompared with tin' Himalayan snows it is insignilicant-, 
but it cannot be sa.id to be unimportant for notwithstanding its iidcrior height 
it is tlu* main Himalayan watiu'slual between N(‘pal and Tibid- ; the Kosi ami 
Oandak and Karnfdi rivers whicli havt* <-ut back through the inimensi' snowy 
range of Himalaya, rise in the minor range wJiich appears scr insignilicant. 

J ho rorroloro. 1 he curaatun* of the 1 1 imala \'a n alignim'ut, 

conva‘X towards the '<oiith. ha.s KmI to its ladfig called the '* Ilinifdavan Ai*c 
(Lake, Go<ffir<vpl(}(‘ffl Joffrnaf lO.'H, p. 150) and has brm regaohMl as e\'id(*n(‘e 

that th(* southern border ol ddbet is adv.ancimj southwanis towanls India 

(SiK'ss's /V/cc of f/ic Eorlh. ^^•l. L 5!M)). 

I h(' su|)pose(l southwai'd advanc<‘ ot tlu* Himala\’a mountains is a geological 
problem, ])ut as it is based u])oj! a geographical |■a<•t, naindv the curvature* of 
the range, a geogva\)h(‘r may be allowed to express an opinion. I do not think 
that it rs {ustidahlo ta dniw (^ouclilsKflis froDj t)}v }))j)},l}ny!n) raj)ge as W W wcav 
mdepiunlenl of 'r\bet. or to treat Tibet as if it were ini\ep,Mn\ent of the IMmirs, 
tA\e A'ien SA\an, tA\e Wiudn \\\\s\\, a^\d tA\e SnAuiinan rangis 

A\\ese \no\\\^t•a^ns eu\\st\tnte ont‘ ueogv‘apA\\ca\ \sA\o\i* ki^own as Wigti Asia. 
The WnnaAayan range \\as, \t \s true, -a ewrvatnre towards tAa' si>ntAn Amt \A\vi 
ivaraAsormn range, w’\neA\ A\as A>een i-aAAev\ \>y Hwon \\ed\>> tA\e A>ae\du>\\e ot AWgA^ 
Asia and which traverses central T\A>et An rear of tAw AWAwaAayan range, s\\o\vh 
no Mich southwiud curvature, and in its wc.stcrn extremity in llimza where 
it join.s the Hindu Kush its curvature is convex towanis the north. The north- 
ern ranee of Tibet, t1ii‘ Kunlun, has no deeidi-d curvature (see Chaiiter 10). 
If therefore the Tibet hi"hland he reffanhal as a wliole, it l aiinot he said to have 
a curvature towards the soutli. The elevated mas.s of tl.c Pamirs connects 
Tibet with the Tien Shan and there is no southward curvature in either. No 
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theory can be based upon a border range, unless it receives confinuation from 
the system as a whole. 

The “ deeps ’’ of High Asia—^ha mountains of High Asia stand in close 
co?itiguity to great crustal deeps : tlie Gangetic plains south of the Himalaya 
cover a crustal deep which has been shown by geodetic observations to extend 
downwards to great depths and to be filled with light alluvium.* The Takla 
Makaii desert north of Tibet probably overlies another crustal deej) : this has 
not yet been proved by geodetic observations, but some of the features of the 
Gangetic alluvium seem to be repeated in Takla Makan. It is probable that 
another crustal deej) underlies 8istau in West Afghfinistan. Vre(lenl)urg tlie 
geologist describes the “ incredible thickness of the strata ” in the Sistan alluvial 
dej)osits. {Memoirs, Geological Survey of Ind/ia^ Vol. XXXI, pp. 2():L 20(), 220 ; 
Survey of India, Professional Pa]X‘r No. 17, 1918.) '^Flie Gangetic crustal deep 
and th(‘ Takla Makan and Sistan alluvial basins belong to tlie orographical sysleni 
of Iligli Asia ; they are not mountains, but they are related to the mountains, 
and ar(^ the com})lements of the mountains. 

Professor Meiiiesz has shown that there is a long zone, througlioul which 
the crust is deficiiuit in (hmsity and mass, outside Sumatra and Java {Geogra- 
phical JovrvaL Vol. LXXVII, p. 32:i) similar to the defici(m('y o]>served on the 
(Jangetie jdains south of tlu^ Himalaya. He has ex])lained this deficiency ])y 
assuming tliat outside the visible mountain range of Sumatra— Java there is a 
sul)-crusta] inverted mountain range vliich greatly exceeds the visible lange in 
magnitude (Lake : Geographical Jo'tirnal, Aug. 1931, ]). loO). ]\leiiu‘sz's obser- 
vations havt‘ <*ertainly revealed a defici(‘ncy of mattm* umhniying the crustal 
zone contiguous to tJie Sumatra — Java highlands: but the ('xistiuico of a su])- 
‘‘ cjiistal inveited mountain raug(‘ ’’ is hy])otheticab and this hy])oth('sis has been 
extended by sugg(\stion to tlu' Gangetic plains south ()f the Himfdayas. 

When 1h(‘ crust of tlu* earth is compressed by horizontrd ]»ressure we under- 
stand how it l)econa‘s elevattal i?ito a fold, as the atmosjJuue aliov** tla* crust 
ofT(‘JS oidy slight r(*sistajice to the eh'vation. Put. il the crust is assumed to 
be co!n|)r(‘.s^(M! by liorizontal pressun' into a dee]> downward loir! so as to form 
an inv(‘it(‘d mountain range under the ciust, W(‘ liave to ])oint out that if the 
resista»i(‘(' of the solid crust l)e taken into considerat ioji, flu* density of tlie 
invent (ul fold would become greatly increastul by tlie ])r(*ssure at de]>th, and 
there would ])robably be* no zone of deficiency. Dehciencies of density and of 
mass are* ne)t bre>ught' abemt by pressure*. 

The* Gange*tie'- dee*p not only skirts the foot of the* great Himalayan range, 
but it extends far wu*stward eif the IJimrilayas and skirts the foot of the Sulaiman — 
Baluchistan range ; on the east it extends inte) the Bay of Bengal towards Java 
anel Sumatra. The liypothesis that a sub-crustal inverted mountain range is 

On the origin of the Tndo-Cangetic trough, commonly called the Himalayan foredeep : Proceediugfs of the Royal 
Society, Series Vol. 91, 1915. 
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iinflc'HyiiiLr tlu» mist from li;ilurhi>taii t<» r>uriua does not siunn jusOlitMl ])y the 
<^vi(loni'e availal)]o. 

T/h' < .rrf ss of (i'ffsftfj that lifts hit'n tn (Utii nUth'd in llf!flf I ho 

<anvatun* of tin* llimfilavan arc (*on\<‘\ to I la* .'Noiith has homi li*‘hl to show that 
till' Himala\ an mountain mass is )»rmu juislual sout liw ards. rhe oui n imI Ira- 

nian an* is sii|)|)os(‘d to <h‘n(»t(‘ a sout h -westerly ad\an<*r ol tho Ptusian mountain 
mass, and tin* dapan(‘S(‘ and Kurilr arcs ihmott' a moxtmumt towards the »‘ast. 

All thi‘sc ai'cs ail' held to show an outward moxamamt ol the <*iustal mass Iroin 
Ctmtral Asia. If the eaith's surface* was Imuuu puslu‘d outwards hy horizontal 
])n‘ssur(' from (\mtral Asia we sluudd e\|u‘ct to lind a deliciemcy ol matte'i* at 
tlu‘ cemtie ol tlu‘ continent. Ihit what 'jeoura pliers <lo lind in ( entral .\sia 
is an excess of mountain mass, protiudim: aheixe* the spluuoii la I surla(‘e. which 
lias notliinu eapral to it els(‘wlier<‘ on tin* ulolu*. This imiepie c‘Xci‘ss ol ro(*k 
matti'r in 'Tihi't. the Pamirs and 'lie*!! Shan leads to the ielea that the siiilacc* ol 

the spheroid must ha\e hee'ii distortt‘tl l»\’ ]H‘(‘ssui‘(‘s actinii tiwvai’ds (\mtial Asia 
and not outwards. I'lx* front is]>ii‘C(‘ chart ol l*art I ol this hook shows tliat t lu^ 
]linirdayan cuivatur‘(‘ is ri'peaitixl in r(‘ar of the* lliriirdayas hy the Ladfikh and 

Kailas and X\'(‘ncluMi-tanL! Ilia rarities, hut not hy tli(‘ iire‘at r'an!i«‘s ol the Kara- 
korum and Kunlun. It also shows that iiortli ol tli(‘ llimrdayan lariu'e* and 
(‘nd)iac(‘d within its curwaturi* is the* e*omph‘\ mass of 'Ida ns-J I inirdaya : no 
one can I’eaid Svem lleelirrs aceount of d’r*ans-l i inifdaya without heuriii led to 
think that this mountain r(‘<iion has Immui suhn‘ete‘d to coni|)re‘ssion not only in 

a ineuidional direction luit also from the e*ast ami W(‘st. (Sea* lhalin’s Stntfltrnt 
TiUt. Vol. \’II, ( hart L.XKXIX.) 

The Kai’akorurn r’arnje attains its maximum height in we‘st(‘rn Tibet and 
tlu*r(‘ on eitlu*!’ si(h* of it W<‘ see* the* twe) ele'e*ps the* Indian ele‘e‘p and t he» d'akla 
^lakan eh‘e*]) approae'liinii iieareM' tei erne* ane)the*r and apj)ear'in«i tei he* ee)m])ress- 
inii tile* Karakorum he*tw(*eri tlie*m. 

If the* Ilirnnlavan are* we*re* ael\ane*inji semi liw arels the* Siilairnan are* must, 
freirri its similar e*ur\ature*. Im* adxanein'j te» the* semth-e*ast ; so that the* moun- 
tain ramie's on he>th side*s of the* Punjah are* aee-euelimi to the*se* h \’pot he*se*s appieiaeh- 
inii eine* aneitluT. If this we*re* the* ease* we* she»ulel e‘X|)e*et tei jinel an e*xe*ess of 

mass e‘om|)ie*sse*d in the* erilst he*twe*e*n the*m. What, he)We*\’e'r, the* liee)eleisists 
ele) linel is that the* e'arth's erust he*twe*e‘n the* llimalava and Sulaiman ra.niies 
is eh'tieieiit in ele*nsity and mass, as if it liael he*e*n e)pe*ninii and ]mshine the^ two 

ramie's hae k. T’he* [)re)h!e*m is elillie*ult ami (*om|)lie*ate*el ; ])r. eh* (JraatT Hunter 

lias made* an irujieirtant eontrihutiem to the elis(*ussie)n from the* ^e*o(Ietic point 
e)f vie'W in the^ ( h*e)ele*t ie* Ih'fieut e>f the Survey of Inelia idr 1029-1030 (ptij^e 55). 

Tit cent (fflrff)ir(s in (irodesy.— Aw the 1007 eelition of this boeik on 
1 avail ( h*e)L'ra]»hy ami (Je*ole)^y, a ehajiter was devoted to the observations of 
tire* [)lumh-line and ]K»ndu]uni (Part II, ]n 51). This ehapter has been rendered 
out of elate by re*(*ent aelvames in geodesy. The researches and results of Dr* 

D 
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de Graalf Hunter, of Major E. A. Glennie and of Captain G. Bomford will require 
to be considered by all geo})hysicists wbo are investigating orographical prob- 
lems. 1'liey are, however, based upon higher mathematics, and they cannot 
be explained in simple language. Modern geodesy though still a branch of 
geograjjhy is becoming specialised and dillicult. 

In the Geodetic Reports of the Survey of India, 1922 to 1930, Dr. Hunter 
has investigated the Figure of the Earth and the form of the geoid in India : 
he has also shown the “ isostatic geoid ” and the “ compensated geoid Major 
Glennie has defined these expressions (Geodetic Report V, page 67) : Dr. Hunter 
aufl Ca])tain Bomford have shown that Hayford’s system of isostasy is not 
applicable to Peninsular India. Glennie’s definitions and Hunter’s and Bom- 
ford’s eriticisms of Hayford mark advances in higher geodesy. Major Glennie 
has brought forward a correlation between the geodetic results and the density 
of surface rocks : this is of particular interest, as the chief element of uncer- 
tainty in inve.stigations of the geoid has been due to the varjfing densities of 
rocks. Whilst geodesists have always taken account of the diilerence of density 
between ocean and continent, they luue never hitherto been abh; to allow for 
the difference of densit}^ between rock and rock. 

PuE Tiee .Shan Plateau. 

1’he Tien Shan consists of .several ranges crowning a plateau, with alluvial 
plains in the intervening troughs. The main mass of the ])l;iteau south of 
Issiq Kol is 150 miles wide, and 1 1,000 feet high; the ranges .separating the 
alluvial basins ri.S(! to ](i,000 feet. 

The ranges of Tien Shan tend to run in two directions at right angles to one 
another, whilst those of 'I’ibet take but one direction and are generally [larallel. 
“ The two main directions of mountains in the Tieji Shan,” wrote Prince Kro- 
potkin, ‘‘ are south-west to north-east (that is, paiallel to the fringe of the 
“ great plateau of east Asia) and soiith-east to north-west, which direction is 
‘‘ taken by several ranges shooting off the Tien Shan. The former is the oldest, 
“ the mountains following it have been lifted up during the palaeozoic period, 
“ while the other line of upheavals was relatively modern and attained its great- 
“est force during the tertiary and post-tertiary period.” (Geographical Journal 
Vol. XXIII, 1904.) 

Colonel R. Schomberg explored the Central Tien Shan in 1928-1929. 
“ Travelling in the Tien Shan,” he writes, “ is always peculiar because of the 
“truly prodigious number of passes that have to be crossed, and the reason is 
“ alw'ays the same, namely the narrow deep canyons wdiich are so persistent a 
“ feature of this range. Travellers who complain of the narrow valleys of the 
“ Himalaya would be greatly harassed by the gorges of the Tien Shan.” (Geo- 
graphical Journal, July, 1930, p. 33.) 
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We hav(* st'eii in Part I c)f this lH>uk tlu' iliilieiilty tliat ueo,uTa]>hers liave 
experienced in fimiin^ nativ(» names for nmuntain ranues in western and south' 
ern Tibet. 1 lu‘ same dittieulty is ('x|>erieiu‘ed in tlu* '^^rien Shan: (\>h)nel Scliom- 
berg says that tlie iiKumtain pe<»|)h‘. tliough nomads, an^ too local in their out- 
look to invent a name fnr tlieir mountains. 1'he name Tien Shan is known to 
the Chiiiese, but imt to t h(‘ manads. 

Tin: Pamiu Platkat. 

The Pamir mass (.'-♦‘i* trout ispieet' to Pai’t J) is (melosed in the itatangle 

formiHl ])y tlu' Hindu Kusli, tin* Mnztagh Ata and rrans-Alai range's; it is the 

connecting link bctwt't'n tla* Tibet and Tie'H Slian plateaux: it is the watc'i*- 
parting be'twec'ii t\\<» inland svste'ins eh drainage', <»ne' e)!’ which ends in the' sea 
of Aial, tlj(‘ (itlh'r in tin* lagoons of Le»p NOr. (.Neat hern Tra ns-fre)!!*! ie'i She'e't 
No. 2: se.*ale' ! inch S inile-s). \\> e'le'xate'd plains, lilce' tlose* e>f 1'ibe‘t. anel 
Tien Sh an, e‘e)nsi^t (»l Inai/eaital aeeumnlat ienis e>f Liraxe'I ele'pe)site'el in rex'k'y 
trouglis. 

7fie stnu'turc of ///c Pdatir (fldlrun.- - The' ranue*s e'nelosing the' alluNial tre>iighs 
of Tilx't ale' ])aralle'l te) e.aie* anehhe'i'. aiul the»s(‘ nf the‘ ^rie*n Shan are' aeax a’eling 

to I\re)potk'in mutually pe'rjM'udie'ular- : the' elii-e'et ie»ns e»f the' IMmir range's have 
ne)t ye't be'e'll de ‘t e'lin I lied . We' elo ne)t k'lieew heeW the' .Muztagh Ata aiiel Sarikeel 

ranges e*eame'ct with the' He'n Shan (se'e' fiend ispie'ee' tee pait 1). nen* heew the 

crustal tblels of the' Priinir plate'au tre'iid we'st e»f the' Sarikeil range'. W’e' e-an 
fe^irm some' ieh'a as to the' ehie'et iem ed the' tenee'S W hie*h e'le'Xa t e'( 1 d'ibe't and the 
Tien Slian into wrinkle's, but the* Pamir pre*se‘nts a more' elillicnlt. preible'in* 

Hunibedelt s e'e ence'pt ie ni e)l the* Pauiii' Was a gie'at nie'i'ie lieinal range* e'onne'e't- 
ing the* libe'tan and d le'ii Shan ^yste*ins, anel this vie*w' was suppente'el sub- 
se'(]uently by Haywanl anel W'aidmpe* : but S.'Ve*rtse)(T and Fe'ele-he'iike » e'on- 
teneh'el that the* Innelanie'iit al mass of the* I’aniir plate'au was a se'rie*s ed paralle'l 
ranges runninu freeni e'ast te> we'st . 

The roHfif/Hra/io)i of ihr Paonr phtlean.- The ave'iage* ele'vatieen eef the Ihimir 
alluvial plains is 12, Odd fee*t, and that <»f the* mountains dividing them 17,0d0 
feet. 

Pamir,” \vre)te* Stediezka (Sue'ss : Dos Antlitz drr Erde) “is not a plateau 
“at all: it is a congre*gat ion of chains.” 

‘‘ NVe may say,”w re»te Sven Jlc'din (ThrovfjJf zLw/, ])age 185), “ that the 
“ Pamir may be grenijicd into two sharply contrasted divisions, an eastern half 
“ wdiich is principally a plateau land such as T have described, and a western 
“ half consisting of latituelinal mountain chains disposed ])arallel to each other. 
“ There can be no doubt that at one period the entire region was strictly a 
“plateau and that it is being rapidly broken down by the agency of erosion.” 

“ The meridional range,” wrote Colonel Wauhope (extract from a letter) “ forms 
the eastern boundary of the Pamir plateau ; that range and the Hindu Kush are 

n 3 
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“the (loniinatiiig fentures of the region; the trend of the .several ranges which 
ani being carved out of the original plateau is parallel to the Hindu Kusli. 
‘"There is nothing on the west that can be called a lueridional chain, though 
“ Mi(* course of the Oxus is deflected in that direction by a great spur thrown 
“ out from the Hindu Kush north ol Tirieh Mir.” 

Beyond the fact,” wrote Lord Curzon {Geof/raphical Journal, Vol. Vlll, J890) 
“that tlie genernl elevation of the JMinir valleys is from 12,000 to 14,000 feet, 
and that they are cons(‘quently at a liiglier level than the surrounding coun- 

tries, there is nothing in their superficial (diaracter in the least degree cal- 

** ciliated to suggest a tableland or plateau, which I take to mean a broad 
“stretch of flat and elevated land, surrounded, may be, and even inters]x^rsecl, 

“ but not positively broken u]), with mountain masses. Nor can anything 
“ less like a down or a steppe be conceived than tlie troughs or valleys, of no 
“great width, shelving downwards to a river-bed or lake, and uniformly fram- 
“ cd on either hand by mountains, whose lieads are perpetually covered with 
“snow, which anybody who has bt'cn to the Pamirs will at once recognize as a 
“fair descri])tion of those regions. In reality, over the entire region embrac- 
“ ed by the title, it has been calculated that the plains or valleys constitute 
“ less than one-tenth of the total area. Correctly described, a Pamir in theory^ 

“ and each Pamir in fact, is therefore' neither a. ]>lain, nor a down, nor a steppe, 

“ nor a plateau, but a mountain valley of glacial formation, diflering only from 
“ the adjacent or other mmintain valleys in its superior altitude, and in the 
“ greater degree to which its trough has been filled uj) by glacial detritus and 
“ alluvium, and has thereby approximated in ai)pearance to a plain owing to 

“ the inability of the central stream to scour for itsi'lf a det'per channel/’ 

Lord Curzon enumerates eight Pamirs or alluvial ])lains:-- 

(i) The Taghdumbash Pamir lies in the basin of tlie d’arim, and north- 

east of the Kilik pass ; it is 00 miles long and from one to five 

miles broad ; it is drained by the Tashkurgan, a feeder of the 

Yarkand river. 

(ii) The. Wakhan Pamir extt'iids for 20 miles along the northern bank 

of the Wakhan affluent of the Oxus. 

(iii) The Little Pamir em-loses lake Chakmaktin and follows the Aksu 

affluent of the Oxus for (>0 miles. It is a long grassy plain vary- 
ing from one to four miles in breadth. 

(iv) The Croat Pamir encloses the lake of 8ir-i-Kul ; it is 80 miles lontr 

and varies in width from one to six miles ; it is in the basin of the 
Oxus. 

(v) The Alichur Pamir lies north of the Great Pamir and is in the basin 

of the Oxus, It contains the lake of Yeshil Kul. 

(vi) The Sarez Pamir is north of the Alichur Pamir and in the basin of 

the Oxus. 
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(vii) The Kiitiif Kill I’atnir fontaiiiin;^ (lu- lake «»l (liat 
east oi the Sarez Pamir : it iMisse-^ses no drainage 
(viii) Th(“ Khari>osli Pamir is north of tlie Sarez Pamir 
izreat Kara Kul lake' ; it possesses no drainage 


name lies north- 
out lei. 

and encloses the 
otitlet. 
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CHAPTER 9. 

GEOGRAPHICAL PROGRESS IN TIBET AND TAKLA MAKAN. 

On nil sides of the Tibet plateau, rivei-s are cutting back into it by head 
erosion and the high level alluvial plains are only found intact in those portions 
which have not as yet been reached by feeders of the rivers. On the south 
and west the great rivers are conlined to a few thoroughly drained troughs, 
and they can only expand their drainage areas now, if their upper feeders suc- 
ceed in cutting back through the ranges of solid rock bounding the troughs. 
But on the cast the rivers of China rise in the wide troughs of central Tibet 
and have before them the comparatively ea.sy task of cutting back westwards 
into the soft alluvium, and of capturing for tlieir basins long zones of the un- 
drained portions of the plateau. 

HVs/c/a. Tibet.- -Tho Western portion of Tibet was surve}'ed under Colonel 
Montgomerie in the years 1855-65, and though many of its orographical pro- 
blems still await solution, geographers have for years derived great advanta<m 
from Montgomerie’s maps. Iir 1914 Sir E. de Eilippi and Colonel Wood made 
surveys of the Depsang area, of the Rimo glacier and of the mountainous region 
beyond the Karakorum Pass, and these maps supplemented in 1926 by Major 
Mason's exploration of the Shaksgam Valley and of the head-waters of the 
A urkand river, have proved a valuable addition to Montgomerie’s work.* Sir 
Aurel Stein’s surveys have extended over the western Kunlun and Takla Makiin. 

Smih-vrsleiii Tibet.- The Manasarowar lakes were surveyed by Henry 
Strachey in 1853, and his maps proved of great use for half a century until 
they were superseded by Colonel Ryder’s admirable sui-vey of 1904. (E.xploi'a- 
tiou and Survey, 'I'ibet Frontier Mission, Geogr. Jouru. XXVI, 1905, p. 369.) The 
source of the Indus was not discovered till it was explored by Sven Hcdin in 
1907. (“Southern Tibet’' Vol. 11, p. 211.) 

Southern Tibet.—The region between Silfkim and Lhasa was mapped in 
1904 by Ryder and Cowie of the Survey of India ; Ryder fixed the peaks of 
the Nyenchen-taug-lha range. 

In 1904 Ryder and Wood surveyed the valley of the Tsangpo in Tibet 
frt)m the Yamdrok-Tso to Manasarowar : they fixed the heights of the principal 
peaks on the Nepal— Tibet watershed south of the Tsangpo, and on the mountain 
range north of the ’I’sangpo which was at that time called the Kailas ran<m 
but which has .since 1908 been included by Sven Hedin in the mountains known 
as Trans-Himalaya. 

Sven Hedin regards the Kubi-Tsangpo as the source of the Brahmaputra 

*(1) SpedizioiK* JSdentifica Ifaliana nel Hiiiialaio Cai-acoriim c Turchestan Cinctie by de FiJippi 1923 
(‘J) Kxplorations in the Kasteni Karakorum and Upper Yarkand by Wood, 1922. 

(3) Exploration of the Shakpgam Valley and Aghil Ranges by Mason, 1928. 

U1 Records of the Survey of India, Vol. XVII, 1923. 
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The Explorations of Seen lledin, Wf)()-190S. lii the 1907 edition of tills 
book it was recorded that lari^e areas of Tibet were terrae ineoijnitae (p. 00). 
Such a statement in 19,‘H is no lonuer correct. 'Die e.vplorations i>[ Sven lledin 
carried out continuously from lOOti tt) 1 90S liave uiviui to llie world a knowledge 
of Tibetan ji:eoiJ!:r;i.])liy that Juis i-leared up many uncertainties, and solved many 
of the former prol)hMus. lie continiRHl his ex]>lorat ions throu^li wintei' and 
summer and the clearness with whic-h he lias recor<le<l his scdentilie n^sults is 
as remarkable as the perseverance he showed in the ludd. 

The lirst book that he Jiad published in lateli^h was (‘iititled Seientifir 
liesalts of a. Joaniejf in (\'ntral .Isnt, ISUIT lUtl'd ^ lie also wroti' a j)opnla.r 
account, ThroH(jh .Ish/, in which he des<*ribed (he MuztaL^h Ala peak and rani^t*, 
tJu' d'akla ^lakan divscMt and the 'rsaidain le^icm. In 1910 lu' [mblished his 
))ook on Ikusia., Oeerhtml to India. 'The results of his (‘Xplora.t ions in Tilx't, 
19(M)-190S, were ])ublishtMl in Ihiulish at Stockholm undm- the title of Soathera 
Tibet : discoveries in fonner tinns <‘(nn /Ktred ivith in// oint researches in /tddi-lid/S 
(d(Mlicated to tlu* Survey of India). 

As all futur(‘ Siiivi'v e.\p(‘dit ions to 'Tibet will lind it (‘sscuitia.l to study the 
exploiiitions of Sven lb‘din, I am recording; for their assista.nce the subji'cts 
dealt with in tlu' s(?V(‘ral volumes of Southern Tibet : - 

Vol. 1 and Vol. II . Lake Manasai’owar and t hi‘ sources of tln‘ i;!*eat Indian 
rivers. 

Vol, III. 'Traais-lliiurdaya,. 

\'ol. IW Karakorum and Chajiii-'raitii. 

\ ()1. V .- I\*t rojii ajihy a,n<l .ueoloi^y. 

Vol. VI. Met eoroloL’V, held astronomy and botanv. 

A ()1. \d I I list orv ol exjiloration in the Kaiakoi iim mounta.ins. 

\\)L\J1I. 'Tsanu-Liitu Alountains. 

Ah)l. IX. Mistcrn Pamirs. 

In 1929 Professor hhumanuel de. Ma-rueihr pul>lislied at Paris a handbook 
and revRwv of Sv(mi IL'din's (explorations in 'rib(‘t. I)e Margerie's book will 
be useful to ex]dorers : his hnal coimlusion is that history w ill regard Sven 
lledin as one of tlie gn^atest geographers of all time. 

Like all advances in scientific knowledge, Sven Jledin's explorations in Tibet 
have opened up new' geographical problems that will rec^uire solution by future 
explorers. One of the most interesting of these nenv jjnjblems is the connection 
of the great Karakorum range with the northern mountains of Trans-JIirnrilaya, 
Another problem of interest to the Survey of India is the relationship of the 
Kailas range to tlie southern mountains of Trans- Himalaya. 

A further great advance in knowledge, — ^an advance which like Sven Iledin’s 
was due to the perseverance and enterprise of one explorer, -marked the first 
quarter of the 20th century ; it was brought about by the explorations of 
Sir Aurel Stein between 1900 and 1915 in the desert regions north of Tibet. 
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On J)i,s tiret expedition, 1900-01, Stein was accompanied by surveyor Ram 

Singli of the Survey of India. On Ids second expedition, 1906-08, Ram Singh’s 
health broke down and lie had to be replaced by surveyor Lai Singh. The 
dangers encountered in the desert of Takla Makan arising from the loss of their 
tracks aird of their bearings and from their difficulty in finding the water they 
had counted upon, produced in Stein and Lai Singh a mutual admiration for 
one another’s courage and unselfishness which developed into a long friend- 

ship. 

On his 3rd expedition, 1913-15, Stein was accompanied by surveyors Lai 

Singh and Mian Afraz Oul Khan. On these three expeditions Sir Aurel Stein 
made surveys of the Karakash and Yurungkiish rivers in north-west Tibet 
and of fhe Muzfagh Ata. range ; also of the great Kunlun range, the northern 
wall of 'Tibet, from fhe Yarkand river to the Nanshan mountains, lie also 
carried surveys along several lines acro.ss the 'Takla Makan desert from the 

Kunlun to the 'Tien Shan (see frontispiece chart. Part I). 

Stein's arclueological disiaiveries in 'I’akla Makan were recorded in his four 
books : 

1. 'The Ruins of Khotan, 190-4. 

2. Ancient Khotan, 1907. 

3. Desert Cathay, 1912. 

4. Serindia, 1921. 

His geographical results were compiled with the aid of Major K. Masoii, and 
were })uhlished by the Survey of India in 1923 as a Memoir on Maps of Chinese 
Q'urkistan and Kansu. I'lie memoir bears evidence throughout of Stein’s energy 
and ]\lason’s enthusiasm. 

Although Sir Auiel Stein belonged oflicially to the Indian Archaeological 
Survey, his long association with the Survey of India has been a memorable 
event in the latter’s history. 



THE PRINT nWL MOI NTAIN RANTJKS OF ASIA. 


i^f) 


CHAPTER 10. 

THE RANTIKS OF THE IlEMALAVA. 

Th(‘ iJiiiLios of tlio Hiiiinhiya nia.y ho « Ias^ilia»l as h»llo\vs (ridt front i-|)i<a‘o 

to J\irt I) ; - 

(1) Tlu' ( o‘oat l^inlala.^■a. a siiiiilo ra.um‘ rising a.l)ovi' tlie limits of |um*- 
]^otna,l snow. 

(II) 'riio I a'ssiw Himalaya, a. stairs ol laniit-s clost'K' rt'laftal t(> tlio ait'at 
raii'jjo. 

(Ill) 'I'lit‘ Siwalik i*anut‘s, wliioli intta-vone luTwtaai tlu^ Lossoi* lliinala.yn 

anti tho plains. 

Thk (hiKAr Himalaya 

Tli(' Himalaya, is tho Jiana^ applital lo tlu‘ inlrioato and Lom|)l(‘.v systcan 

of momitains that, foiins 1 la* nortlaan l)omnlar\' of India fi*om Afghanistan to 
Jhirma,. 

77/0 /f I in(ll(ff/((ii (irt'd (lirtdnl ntio Jin^ /^drfdlrl zdifrs. 'V\\r (otai.t ainl Lossm* 
Himrda.ya a-nd tin* Siwfdik raamos art' st) (•lt>st*ly rt‘latt'tl that it ma,y |>t‘rha.ps 

l)(' desirahh' tt) ftmuntaict* with a, uoiitaal dt'staipl itni t)f tln‘ a.rt*a, tht'y t*t>vt'r. 
Tilt' onlta’ zmu* t)f nunintains, which is ctnitiunt)ns It) tin* plains of India, and 
which contanis tin' sma.ll Siwfdik laimt* a-inl tin' \’allt‘ys in rt»ar of it, wa.s (‘h'valt'd 
inor(' rcctaitly than tin? Himala.ya: tin' witltli t)f this ztnit' va.iit's fi*t>in livt' to 
thirty mih's, l)t*inii‘ iia.i’i't)w in thtisc places wln*rt' tin' Siwfdik is janimctl 

a.iia.in.st. tin* Jj'sscr Hi?nfdaya, ainl \\itl(' wln'it' t)pcn valh'ys intt'rvt'in*. 

riit' sccoinl zt)nt* is to t)r AO milt's l)rt»atl, ainl is ct)vcrt*tl with nninntains, 
tliat assume in tin' Funja.1) and Nt'pfil tin* form of hui^it utlinal ra.n;^es rnmiinc; 
L^i'iieially paralh*! to tin' ;j?reat ranue. In l\uma.un tin* form is nnnt* intricatt*: 
ln*re Hu* ])t'aks of the second /tint' th) imt appt'ar to ft)llow distinct ali;.^nmt‘nts 
of maximum elevatitin. hut tti he sca.ttt*retl throu^lnuit- tin* rt*;^ion a.ntl tt) pt)sst‘ss 
everywliert' a remarkahle unifoiniity t»f height hetwt't'ii (),0t)0 a,nd I0,(>t)0 ft't't. 

Idle tliirtl zone is lo milt's hrt>atl, ainl is t)ccu|)it‘tl hy spurs ])rt)jt‘ct ini^ sout h- 
wart Is frt)m the .L!;reat raii^t? ; a few pt'aks t)f this zt>ne (‘xctjt'd 15,000 f(?et in 
lieiLiht. 

The foiirtli zone contains tin' ;ireat lint* of snt)wy pt'aks. With the 
exception of the low ravines cut by rivers, tin? c;re;iter ])art ol this zt)ne is 
situated above the limits of ]jerpetual snow. Tt) an t)bsei'ver tin the t)uter hills 
the Lesser Jlimalaya appear tt) vary but slightly in altitutle throughout a wide 
area, but the Great Himalaya range to the north seems to rise suddenly like 
a wall of snow. 

The fiftli zone is about 25 miles broad, and contains the troughs of rivers 
rising behind the threat Himalaya. The average height of the beds of the 
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troughs i.s 14,000 feet and of the niountain.s intersecting them 19,000 feet; the 
average lieiglit of the zone is considerably less than that of the snowy zone. 

'J’hc ranges covered with perpetual snow and the highest altitudes of the 
Himalaya occur about 90 miles from the southern limit of the mountains. 

In the (Charts XIV ajul XV seven cross-sections are shown; tliey have 
been drawn through the Ilinifdaya at different points but always at right angles 
to the great range. 

The aye of the Himalaya. — The rocks of the Siwalik range are stratified and 
date from the latter lialf of the tertiary period ; those of tlie outer Himalaya 
are stratified also but are very much older. 

'I’he central axis of the (treat Himalayan range is composed of granite 
and gneiss ; on either side of it are to be .seen immense depths of sedimentary 
strata, wliich show that thousands of feet of rock have been removed from 
the ere.sl.-line. The granite solidified and cooled while below the sui'face of 
the earth, a.nd its original covering has been worn away by the subserpieirt 
action of seas and rivers. 

'Iho (Ireat Himrdaya ro.se to he a mountain range, in the same geological 
age ii,s the mountains of Afghanistan and Baluchistan on the west and as those 
of Arakan and Manipur on the east. {J MaHiial of the (leohyy of Italia. 2nd 
Edit ion. page 494.) 'I’he immense depression of northern Hidia., now filled with 
the alluvium of the Ganges and indu.s, dates from the same, period as the eleva- 
tion of the Himalaya. 

'riiough the whole length of the Great Himalaya range belongs to one 
geological age, yet, the riinjab llimrilaya are snppo.sed to have risen at a some- 
what later date than the Xh'pfd Hiuudaya. 'Hie pre-seiuai at elevations of 
1(),000 feet in the Punjab Himalaya of numniulites indicates that this portion 
of the range did not emerge from the .sea till comparatively recently. 

liifnrcal ioufs.— The direction of the Great Himalaya range does not bend 
with a uniform curvature, but follows dilTerent alignments. As it bends from 
west to noith-west it frecpieutly bifurcates and throw's off minor ranges on the 
convex side of the bends. At each bifurcation tlui minor range tends at first 
to continue in the alignment wliieh the great range; is forsaking ; it gradually, 
liowc'ver, turns and finally runs parallel to the new alignment of the great 
range*. 

The Mai lenyth of the Himalaya divided into four sections. — h'or jnirposes of 
geogTiiphy the greeit range has beeii divided info four parts, — the Assam Hhiifdaya, 
the Nepal Himrdaya, the Kumaun Himrdaya, and the Punjab Himrdaya. 
Whilst in all four parts the great range rises like a wall anel the outer ranges 
tenel to jun parallel to it, no erne portiem of the Himrdaya resembles 
anerther. 

In Nepal we find numerous rivers cutting across the Great Himalaya range; 
in tlie I’unjab between the Sutlej and tlie Indus we do not find one. In Nepal 
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the jireat ])eaks stand in clusters and nnvs ; the ,urea.t peak of the Punjab stands 
in solitude. 

Tlie dii7eren(*es hetwe(*n dith'iuait lliiurda.yan li'uioiis show how iui])Ossil>le 
it is to dediue ueiu'ral laws from the study of oiu‘ area. 

The total length of tlu' (.Jn'a.t llinifdaya ra,ni;e from Naaniha, l>a.rwa. to Na.m»a 
I’arbat is l,o(H) mil(‘s ; and tiu' leiyuths of its four subdivisions are as follows : - 

Assam Himalaya -loU miles. 

Xe])rd llinifdaya 5(H) luih's. 

Kumaiin Ilinifda-ya ‘JOO mih\s. 

Punjab Himalaya. .S5() milos. 

Assam If inulhff/a. Tin* Assam llinifda-va. form tin' I'a.st t*rnmost scmUioii of 
the (Jnsit Ilinifdayan raiiy<* : tli(*y (wtond frotii the river Tista. in Sihkim, a.eross 
1h(‘ lira lima, put la. towaads Uliiiia. In ihe IU07 edition of this hook, it wa.s 
reeord(‘(l that *’tlie hiijih(‘st jioints of 1 Ik* Assam llimfila.ya arc* 1 lit* twin |)(‘aks 
'‘of Kula Kaai^ri.*' (Ta.hle \'. Part I.) I'Ik* Knia. Kain^^ri p(‘a.ks a,i*e 150 miles 
ea,st of Kanelienjuiiiia,. Ill lOUJ a. nmv p(‘a.k na.nu‘d \a.melia. Pa.rwa. (heiidil- 
25. U5) wa.s diseover(‘d 300 miles n(Hlli ea,st of KnIa. KaaiLu i, aaid in i!)l3 
(a.])ta.ins AlorslK‘a.d and Ikiih'V diseov(‘n*d the ])(*a.k of (Jyala. Peri (lK‘ii;ht 23,100 
feet) situa,tc‘d north of Na.meha. Barwa. a,nd (Hi tin* opposite* sidi* of tlu* BiMlima- 
])utia.. Bv tlu‘s(* dis('ov(‘ri(*s the known h‘nuth of tin* Assam Himrda.ya. has 
h(*(*n inei‘(‘a,s(‘d to 150 inil(‘s. 

HitlK*i'to tlu‘ Assaan Himfilava. Iia-xa* not atti'a,et(‘d tlu* saam* att(‘ntion as 
th(‘ o1lK*r s<‘etions ol tin* 1 1 inifda-ya.. 3'lK‘y had lia.d jio pla-ec* in Indiaai history, 
aaid ha.d not b(*(‘n (‘xplored hy Aryan ])ilurinis : ]u> Indiaai teinph's had Ixam 

er(*e1(*d on tlit'ir riv(*rs, n(» Sanskrit naanes lia,d h(‘(*n eiv(‘n to iln'ir p(‘aJvS. No 
Aryan laamua.m*s an' s|)ok(‘n in tin* .Vssaan llinifdaya : aJoim tlh'ir norllK'rn 

zojie the u(*oera.])hieal naaiu's aia* Tibetan: and in oIIk*! paats tln^ naanes are* 
'Tiheto-lbnauaai (se'e* Appe'iidix, Part. I). 

Tlu* diseovery of Naaiieha. Barwa., a. pe*a.k a,lmost as hiuh as Xaaida. I)(*vi, 

lia,s awa-kened a ne*w' intere‘st in the* (‘asteiii se‘etion e)f the* llimfdavaai raaye,(‘. 

3di(' e‘X])lora,t ion of the* .\ssain Himfda.va. by .Morsl)e‘a.e| aaid P>a,il(*v eove‘r(*(l 3.‘» 

dei:i(‘e*s of longitude from 01 30' (P>lmtan) to 05 (Mishmi eountry). Tlufir 

surv(*\'s brought to liulit s(*i ious errors in the* re*pre*s(‘nta.t iem eif the*. riv(*r Tsa.n;^pe) 
upon majis : on tlu* evidenee* of e‘aiTK*r (*\plorers, who had not Ixm'ii traaned 

suiveyors, we* had made* the* Tsani 2 |)o eha.m»e its elir(*etion from 'rib(*t- across 
the Himalaya towards Assaan in hmuituele OU : .Morslie'ad pla.ee*s the* kne*ei-b(md 
of the river 05 mil(*s fiirth(*r (*ast in lon;»itude 05’ 15'. Ifiorn latitude 30‘- to 

28 the course of tin* Dilifinii (Bralima])ut ra) is not south (*a.st as Idrnu'rlv'^ drawuy 
but south. In Chapter 0 refen*nc.e wa-s nuuh* to the* sontliwaa-e| curvature of 

the (Jrea.t Himalaya ran.ire : Kfmcheiijun^a marks the soutJi('rnmost point of 
the llinialayan curvature : wt'.stwards from K fine hen junga the Nepal Himalaya 
trend to the WNW. : eastwards of Kancheiijunj^a the trend of the Assam 

Himalaya is KNlv, approximating to NK. at the Brahmaputra. 


K 9. 
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lu the Assam Himalaya Morshead discovered six glaciers and one important 
lake. Five of the glaciers Avere on the slopes of Namcha Barwa and one was 
flowing south from the peak of tlyala Peri. The Sanlung glacier of Namcha 
Barwa, which is the largest, descends to within a mile of the Tsangpo, the height 
at the foot of the snout being 9,000 feet. The glaciers bore evidence of slow 
but prolonged retreat. Pines of 30 years growth were seen a quarter of a 
mile below the present lin\it of the ice. 

The lake which Bailey and Morshead discovered was the Yigrong I'so. The 
latter leaint the history of this lake from the villagers. About the year 1900 
a ti'ibutary of the Yigrong river ceased to flow for three days, and rumblmgs 
were heard up the valley. Suddenly in the afternoon a mass of mud and stones 
came <lown the valley, burying four villages, and forming a dam across the 
liver 350 feet high. I’he material was so hot as to blister the feet of .anyone 
who walked on it. 

h’or a month the Yigrong river was damtned, and a huge lake was formed, 
Fveiitually the dam was t<i|)])ed, and the water released to form a flood which 
was noticed in Assiim as carrying the corjj.ses of strajige men anil of ])ine trees 
of an unknown variety. 'I’he lake to-day is ten miles long and a mile wide in 
somi' ])laces. Morshead thought that this story of the origin of the Yigrong 
lake furnished the exjflauiition of the flood of 1900 on the Dihang river. 

The Assam llim.alaya do not end at Namcha Barwa: the range crosses 
the Brahmaputra and runs north of Burma towards China. Moi-shead saw a 
sJiarp range of snowy mountains twenty-five miles north-east of Namcha Barwa, 
and Kingdon M'ard has observed this range also. 

In N^flunxe IN'^ of the Records of the Survey of India, 1911. reference was 
made to fhe ab.sence of geographical knowledge of thi; mountain area between 
the Brahma.j)utra and the Ya.ng-tse-kiang, between Tiltet and Burma. In j'ceent 
years the e.\']»l(»rations of ('aptain Kingdon Ward from China liave shown that 
within this ivgion of i lcu.se jungle, precipices and torrential rivers, the highest 
mountain range of the globe is lireached by a wide gap before it comes to an 
end. {l'’)oin Chiiid to IJIauiiti Loioj, by Kingdon Ward.) 

In 1924 Captain Kingdon Ward entered Southern 'flibet again, and on this 
occasion through Sikkim ; accompanied by Lord Cawdor he leached the Tsangpo 
at 'rsetang, fifty miles south-east of Lha.sa. fl’he two explorers then followed 
the 'r.saugix) eastwards, and skirting Morshoad’s peak of Cyala Peri they pene- 
trated the Tsangpo gorge between (lyala Peri and Namcha Barwa. Kingdon 
AVard iloubts whether it is correct to regard Cyala Peri as a Himahayan peak : 
of Namcha Barwa he has no doubt. On their return journey Ward and Cawdor 
ci'ossed the Assam HimilLaya through Bhutan. {The Riddle of the Tsangpo, by 
Kingdon Ward.) 

Considerable interest has been aroused by recent reports of the Tatsienlu 
snow mountains, which are situated four liundred miles e,ast of Namcha Barwa. 
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The furvatiire of tlie Himalay<in alignment liives to tlu' ('astern sc'ctiou of the 
Himalaya a iiortli -easterly trend, and if we draw a line towards diina in direct 
continuation of tlie Assam Himalaya, it will ])ass a very long distance iiortli 
of Tatsienlu. 

In lsns-09 Colonel Ryder made surveys of Yunnan (south-west China), 
He marched in an easterly direction from liatang in south-eastern Til)et to 
Tatsii'iilu. [(IciHjniphival Journal, Kehruary 1903.) l>a.ta.ug is only t wo huiulred 
miles east of Namcha Rarwa. Ryder saw no smnv mountains eitlu'r at. Tat- 
sienlu or elsewhere. The Tatsiiuilu imumtains may have been hidihui from him 
by clouds, but Ins observations from Ratang onwards fuiriish strong eviih'uce 
against th(‘ ('xisttmce of an ('asterly extension of the llinifdayan ra.nge as lar 
south as Tatsieidu. 

All th(‘ iidoi'mation available concerning tiu' Ta-tsitudu higli pea-ks Avas col- 
lected by the ('<litor of the Ci'ographical Journal and ])ublisln‘d by him in April 
J930, lb' summed up tlie geographical ])o.sition in tlu' staii'iiu'ul. (hat. our 

knowledge of tlu' mountains near Ta.t>i(‘nlu is V(‘ry di'h'ct i V('. Kingdon Ward 
is (juoti'd by Jiim as saying that. it. is extremely unliki'ly that. Minya Congka ('xc('(*ds 
h‘et. Minya, Congka. is believed to be the higll(^st mount a.in visibh' from 
J'atsi(‘uhi. 

Tlic Af'pdl II ifndl(ii/((.- -V\\(\ N(‘])rd llimrda.ya strcJch from the Jisla to the 
Krdi, and carry tlu*. jicaks of hA’en*s1, Kaiichenjunga., .Makalu a.nd Dhaulagiri. 
Jiu' great raiigi' bends and bifui'<‘a.t(‘s ju‘ar Dhaulagiri (s(‘(‘ ligurt'. I, Cha.rl XVd). 
AVest of Dliaulagiri fe(*t)’ the height- of tlie laiigc* diininislu's, a.ud thnuigh- 

out tlie wide basin ol tin' Ka.i’nali the higlu'st ])(*a.ks do not ris(' a.bov<' 22, (MM) 
fe(*t ; near- the wivstein (‘dge of tlu' basin th(‘r<‘ is tin* A])i-i\a.mpa. clusti'r of 
]H'a.ks. 

Not fai’ from Naiiijia. there is a second bifurcation of the great raaige (ligure 
2. ( hart XVl). At all the other llimrdayan bifuicatiojis the more'. JiortlM*rly 
branch has been regarded as the eojitinuat ion of the gieat range, lint from 
Namjia the southerly luaiieh, eaarying Nanda Di'vi (2o,()b‘) ha'l) and Radrinath 
(23,190 fe(‘t) has been assunu'd to be tin*, (Jn*at llinifdaya, a.ud tJie Jiort.hmly 
liraneh carrying Kamet (2o,‘M7 feet) and Hiw’o Phargyul (22,210 f('(.*.t.) to b(‘ the 
/askar range.* After the Nam])a bifurcation the southern bianch is so large? and 
carries such high jicaks, that the northern is obscured from vi(wv from the side of 
India : Imt at all other bifurcations the northern branch remaitis the more important, 
and the more remarkable to Indian (observers, livnuihtya was the mime (jiven 
by the Hindus to the snowy ranye visible from Imlia. 

The Survey of India has not had many opportunities of taking observa- 
tions m Kepal. In 1903 Colonel Wood observ(?d Gauri Sankar and Mount 
Everest from the side of Nepal, from stations near Katmandu : in 1907 Natha 

♦ Kamet is seventeen miles in rear of Badrinath, tho Viahnuganga flowing between. Atlas Sheets (Jfl and 60 ; 
scale 1 inch»4 miles. 
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which have barred the paths of rivers and forced tlu‘iu 1o coiul)iiie witliiii the 

hills. 

The Ktnnann II -The Kinuaim llinifdaya >1n'U*h from tlu' Kfdi to 
the yullej ; the liiuhest ])eak is Nanda Devi (‘Jo, (Do feel). There are bifurca' 

tioiis at Badriiiath and at (he Sutlej (set‘ Uhait W’l). 

After the bifurcation at Nampa the width f>f tlu' Lirt‘at ra.u^e becomes less 
and its altitude iireatcu ; alter tJie bifurcation at Ihidiuiath (se(» li^uie .‘T (Tart 
XVI) the width becomes ur(‘a.ter and th(‘ altitude h'ss. 

Th(' u])])er surface of tlu' Kuniaun llimrda.ya. a])pea.rs to be corrugated. 
The (Jauiiotri tilacitu*, for e\a.iu])le, at the sour(*t‘ of tiu' Ohai^liathi ilows for 

U) tniles alum; a tromih in tlu‘ crest -x<me of the erea.t rau^^i* (see (Jharl. .\XIV, 
J^irt III). Tin* nuMii altitiuh^ of its surfact* is 1 ptHM) I eet , and there are peaks 

of JJjOtK) feet on eitluu* si(h‘ w it hin J mih‘^ of it : its troueh is pa.ialh‘l to the 

axis of tlu' L!ieat raiiite. Tlu' view of tiie (irt‘at 1 1 imali.ya., that is obtainable 

from the plains of India (»r fiom the outiu- hills, conveys tin* imprc'ssion that 

the snowy ranine poss(*sses a narrtnv and sha.r ply ed^ed eri’st -liiu*, but this idea 
is incorrect ; tlu^ summit of the ranee is several iiiih's broad, and tln^ i>reat ])('aks 
stand in a. wide /one. '!'(» a. dista-nt ob^ervm* tin* siunvy ra.mj;(‘ east (d tin' Suth»j 
ap])ears to ri'seinble the ede(' of a saw, but its crest -/one mea.sun's *M) miles in 
breadth. 

Th(' Kuiuaun Himalaya. a.nd tlu* a.djoinine l)art of Tibet havi* been \V(*I1 

described by Mr. (’. Sherrine, I.U.S., in his b(»ok *’ Ilc.s7r/a, TIhrf and /hr Bri/lsh 

iU)i'dri'lftn(L'^ HMk;. This b<M)k eiv(*s much e(‘oeraphi('a.l a.nd (‘t hnolo^ie,al inform- 

ation; it eivcs clear descri])1 ioiiN both <d the muntry a.ud of its p^'oph*, their 
diil’erent ra.ces, Iheii’ oihjins. and relieii iis ; Dr. bone.stalT ha.s cont ribut.(*d to it 

an interestinu account of his attempt to climb the hieh jx^ak of (Jurla Man- 
(Ihata. 

An accurate* jiictun* of t In* hieher n'^ioiis of Kumaun has been ^iv(*n in Mr. A. 
jMumnTs book Ficr inon/ln in, /hr II tnallaf/a,^' 

The Tanja!) - The Kumaun and tlu* Punjab llimala.va do not 

follow' the same alienment, owine to <'urvature; they an* now se]>arated liy tlio 
delile of the Sutl(*j, which cuts across the ran.^e* when* tlu*, curvatures is sharp. 
An im])oii:a.nt. bifureatimi oce urs lu*re (li_i»ure I, (1ia.rt XVI). Afte*r the bifur 
cation at Dhaula;;iri the* elevation of the* ran.::<* <liminishe*s, and a similar diminu- 
tiejii oexairs after tlu* bifureatieni at the Sutlej. Hast of Dhaulagiri there are 
peaks ex(*eedin^ J(>,()00 f(*et, west of it but few pe?aks risei to 22,000 fe.*et. liast 
of the Sutlej the Kedrirnath, Jaonli and Ihulrlnath ])eaks stand above 22,000 
feet, but wexst of the Sutlej few^ peaks ex(‘eed 20,000 fe(.*t. We Jiave already 
seen that as a ran^e bends, it bifureates, and now we sec that it cJianf^es its 
form after bifiircatiein. 

The characteristics of the ureat range arc so different on the two sides of 
the Sutlej that doubts as to its original continuity have been expressed : 


our 
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map.s show one raiiife mectmg the Sutlej from the east, and two, if not tliree, 
snuillcr langes leaving it on the west. For a comparison of this break in tlie 
range with similar ])rea]cs in the Hindu Kush, see Part II, Cliapter 14, 

I’lie dilficulty of determining the original lines of structure is increased by 
the presence of the extraordinary Narkanda-Mahasu ridge that runs diagonally 
across the Himalaya from the high snows to the low plains : this ridge is not 
cut across liy any river, and its unbroken uniformity of descent is only equalled 
by that of Bingrdila. It forms the southern boundary of the basin of the Sutlej, 
and it was regarded by Mr. Fraser in 1820, by Captain Herbert in 1821, and 
by Captain Cerard in 1822 as the real termination of the great Himalaya of 
Ivumaun and Neprd. 

Q’he bifurcating branch at Badrlnath becomes the Dhaulauchar range of the 
lesser llinullaya, that at the Sutlej becomes the Pir Panjal range of Kashmir. 
The Dhaulauchar, the Pir Panjal, the Punjab Hinudaya and the Ziiskar ranges 
are all secondary' undulations supei'posed on one Hat broad aich, the .span of 
Avhich reaches from the plains of the Punjab to the Indus in Tibet. 

Near the centre of the Punjab Himsllaya the range culminates in the Nun 
Kun peaks* (23,410 and 23,250 feet) which stand 3,000 feet above the crest. 

1'he water-parting of the Punjab Himalaya follows an exceptionally straight 
line from the Sutlej to the Nun lum peaks, and again from those peaks onwards, 
but at the peaks themselves it exhibits a double ,sinuo.sity, which is illustrated 
on Chart XXXIV of Part 111. North-we.st of the Nun Kun peaks the crest- 
zone is in places corrugated. 

H'he nm-thern and southern slopes of the Punjab Himalaya are very different 
in form and character ; the northern are bare aird stony, but contain lakes 
and high plains, the southern arc forest-clad but are seldom level. 

In the Nepfd a.nd Kumaun Hiiuillaya there are many' river gorges piercing 
the granite range, but no river crosses the Punjab Himrdaya. The Zoji La, 
however, is a remarkable feature of the latter. This pass across the great 
range is only 11,300 feet high, and is consequently below the level of the troughs 
that lie in rear of the Nepfd Himalaya. “ Such a depression elsewhere would 
have been sufTiciently’ deep to open a passage for the drainage of the tablc- 
“land, but the great depth of the valley further north, in which the Indus 
“ flows, gives the waters a more favourable escape in that direction.” (Sir 
Richard Strachey'’s Himalaya : Enajclofa‘dia Britannica, Vol. XI.) 

Though the Zoji defile was probably carved out of the range by a pre-historic 
river, it is now a true pass, that is to say, it crosses a water-parting line, and 
from its summit streams descend in opposite directions. The descent from the 
Zoji is very steep on the side of Kashmir, but is gentle on the side of Ladakh : 
the pass itself is grassy, and so level for half a mile that the exact water-parting 

• Ser and Mor^ viih Table VU of Part I. For an exploration of the Nun Kun group see Hunter Work man’, 
address, Geographical Journal, Vol. XXXT. 
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line is difficult to discovcn*. Peaks rise iiuniedialely on both Hanks of the pass 
to 14,0(X) feet, and then gradually to 1(5,000 and 17,000 feet. 

Colonel Tanner wrote {(tcnmil Report, Sunrp of India, 1S7S-70), as follows 
of the country between the Indus iiud tlie Kunar (se(» fionlispieet' to Part 1) : - 

‘‘ Tlie (‘entral l)aekbone may be ileseribed as a hu,i>e brokiMi ta.bh‘laiid run- 
ning up into wavc'dike ridgi's, which rise but a few Inindred feet above the 
“ general level of the range. The ridges and ))ea.ks on the <*entr;tl backbone 
“are all of lusirly the sanu' heiglit, and are very similar to each tdher in appear- 
‘‘ ance, and consequently not easy to idtmtify frean points mon' than a few 
“ miles apart. Kor this reason neither my snrvtwors nor myself have been 
‘Sible to fix with accuracy any ])oiuts on the wat(M‘shed, nor tlie ])a.sses wliich 
‘‘ lead over the range, tliough severa.1 liave luaui (h‘t(U‘mined ap])ro.\imately It 
“is not 1 only who have experienced a diffimilty hove, for the (beat 'Prigono- 
“ metrical ^Surveyors, wlieii ])rosecuting the Ka.slinur 1 1 iangulation, though tlu^y 
“have fixed pea.ks far away even in tin' very heart of Kfiliristan, have failed 
“to determine more than two or three points on tin' ('iitin' \va.t('rshed, a ilis- 
“ tan(*e of nearly loO miles. From tin' beginning of Se^itembei* tin? great ocean- 
“ like expanse of wavy ridges was snowed up." 

At a subseipieiit dat(* (Colonel Tanner retern'd aga.in to the sann? region. 
“We have now obtaiiu'd,” he wrote {(Ivneral Report, Snrren of India, IS71)-S0)* 
“nearly all the topograjihy of that n'markabh' region, which is situated on 
“the northern slojie of its ill-dc'rnu'd waterslnal, and to the ea.stwaird a small 
‘‘ portion of tin? southern sl(q)e as wi'il. It is a.n immenst' tangle of ex(‘eedingly 
“ sharp ridges, which /ig/a.g a.bout in the most pcu ph'xing manner. There are 
“hundreds of ])eaks of neaaiy tin? same hi'ight and so like* ea(*h other timt after 
“moving a few miles they cannot In* n'coguised. Oin*. very marke'd feature 

“in this range is the ext ra<»rd inary number of mountain hikes or tarns, wdiich 

“are found as many as three or four tog(‘ther at the sources of all the small 
“ feeders.’’ 

Jlr. Jjydekker lias also referred to the uniformity of elevation which pre- 
vails in the region northwvt'st of the Indus. remarkable feature,” lie 

wrote (Mewoirs, (leolopleal Sarveji of India, Xol, XXII, issn), "along the Indus 
“ valley in Darel, for the notice of which the w rit('r is ind(?bt('d to Lieutenant- 
“ Colonel Tanner, is that all the peaks over a considerabh* an'a r(‘a<*h to a nearly 
“uniform height of aliout 21,000 feet; thus a))pa.rently leading to the conclusion 
“that this level indicates an old plain of marine denudation, originally bordered 
“ by higher ground of wdiich the peaks of Nanga Parbat and Hakaposhi reach- 
“ ing to over 26,000 and 25,000 feet are remnants.” 

•The following extract is also from Colonel Tanner’s Report for 1871)80: “When f say that I have ftxwl 
“ 145 hill peaks, T <lo not wish it to bo understood that the points have tho acfunicy of those hitherto aeoeptocl 
“by tho Great Trigonometrical iSiirvey. The apexes of some nf my triangles are so acul/o that an error of one 
“ minute at either of the ends cf the base would make an error of ten miles in tho position of the point. I hope 
** however at some future time to be able to improve the shape of the triangles, so that my points shail be true 
“ to a tenth of a mile.” 
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Ninety miles of the crest-zone of the Nepal Himalaya carry peaks exceed- 
ing 24,000 feet : the twin peaks of Nanda Devi are the only points of the Kumaun 
Hhnalaya that rise above 24,000 feet, and the peaks of Nanga Parbat the only 
points of the Punjab Himalaya. 

Trigonometrical surveyors have thus not been able to trace by means of 
heights the continuation of the Great Himalayan axis beyond the Indus. Kecent 
geological surveys by Mr. D. N. Wadia have established the fact that the tec- 
tonic fold-lines of the Himalaya are doubled back upon themselves in a great 
hairpin bend parallel with the course of the Indus, {ReconU, (kohgiml Survey 
of India, Vol. LXV, part 2, pp. 189-200 (1931)]. This extraordinary inflexion affects 
a deptli of some three hundred miles into the mountains, from the foot-hill 
zone right through the central axis of the Great Himalaya to as far north as 
the foot of the Pamirs (Lat. 37“N.). (8ee Chapter 25 of Part 111.) 

If the terminology of mountain-ranges depended entirely upon their geologi- 
cal structure, the point at which one would wish to end the Great Himalaya 
range is where the fold-axes wrap round this re-entiant, so that the Murree 
hills would not, if purely ge<.>logical reasoning prevailed, be regardetl as a part 
of the Himalaya. 1'he Karakorum and the Kailas ranges also show a parallelism 
with the direction of the fold-axes. 

The view of the joint authors of this work is that the primary consideration 
in the nomenclature of the course of mmuitain-ranges is orography, and that the 
trend of a chain may, or may not, coincide with continuous geological fold-axes. 
If one looks at the orographical map instead of the geological map, one tinds 
that the country occupying the great re-entrant is 3rot low-lying, as might be 
expected from the fact that younger sediments are exposeil in its core than on 
its flanks. The Great Himalaya shoidd, on this contention that orographical 
considerations prevail over geological, be terminated where a genei'ul fall in 
altitude takes place, au<l this would appear to be conveniently taken to be at 
the Indus valley. 

/-'u.ssc.y over the Great Himalaya, -{i complete maps existed of the Himalaya, 
the whole area would be found to be dotted with passes ; the number of passes 
runs into thousands and no attempt has been made in this paper to compile 
a catalogue. 

Passes do not as a rule pos.sess any scientific interest ; they are mostly 
situated on the crests of spurs and minor ridges, and are seldom found upon 
the axes of the great ranges. We will take the cases of a few well-known passes 
to illustrate our meaning. The Tipta (15,600 feet), for example, is a much- 
frequented pass of eastern Nepal, but it has no geographical significance ; it is 
situated on the crest of a southern spur of the Great Himalaya, — a spur that 
has been carved altogether by water, — and it allows travellers to cross from 
the valley of the Tamur Kosi to that of the sister-river the Arun. The Rohtang 
pass (13,050 feet. Chart XXXIl) and the Hamta (14,000 feet) cross the eastern 
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section of the Pir Pimjal raiiue between Kulu and Lahaiil aiul are on the watm*- 
parting betwi^en the Beas and ('henab. The Biiran (ihati* (lo^OU) b‘t‘t) and 

the Shatul (lo^ooo feet) cross the eastern section of tlie Dhaula Dhar range south 
of the Baspa. Tlie Kamri (lli/ioO feet) and tin* Bur/il (KbTTo feet) cross weather- 
worn ridges north ol Kashnur. Kven the Manirang (lS,t>00 feet), south of the 
Spiti basin, ami the Bara Ijacha. (10,047 feet), north of I.,ahaul, cannot be regarded 
as crossing the (beat Hiiufdaya. 

In tlie Nepfd and Kuniaun Himalayas, travelltus pass from linlia into Tibet 
along the channels of the great rivers : thes(‘ channels, diflicult though they 

are, furnisli n*adier mea-us of access than mountain paths above the snow, and 

passes over the range are conseipiently not lUM-essary. 'riu' delile of a river is 
sometimes regarded as a ‘‘ pass.'* but when entered upon a map, tlu‘ word 
"" pass almost always denotes the higluvst point of a path, with an ascent to 
it from one side and a descent from it on tlu^ other.! 

TIh‘ Bhote Ivosi and Dudh Kosi rivers (Chart XWdll) risi^ in theCn^at 
Himfilaya rangt* but noith of its axis. t!n‘ baiutM* at tlu‘ Thaiiglang pass (18,4bn 
feiit). the latl(‘r at th(‘ Paugula (20,(MM) li‘et). Tla^sc passes an* th(‘ highest 
])oints of routes c(mnecting Ni‘pril and d'ibet, but they ai*t‘ not situat«Mi on the 
axis of tlie gnsit range, being or lt» mile.^ in rear of it. Th(‘ riv'ers have i!ut 
down tlu' axis and the jiassc's cros^ only the uortlunn Hank of th(‘ range. 
Similarly the jiasses into Tibet from the Tista basin, tln‘ Kongra feet), 

the Naku (IS.ISU haM). the Doiigkya. (IS.IUU feet), are ovei' tlu' noi!h(*rn tiank 
of the great rangi' but not over the axis: the Tista. has carved a, ba.y out of the 
range behind the axis and tin* pas.ses haid ov(‘r tlu' noilhern lalgi* of the bay. 
The Tang J^a (l.j.tZon feiU), liowi^vcr, near (’homo IJiari a.t the head of the Anu; 
Chu valley, is a pass o\x*r the axis of th(‘ great range it.self. 

The Punjab llimfdaya, not having lM‘en piercjMi by rivens, furnishes more 
examples of jiassi's crt)ssing the a.xis than the mountains (d Nt^pfil a.inl Kumaun. 
A notch in a. range does not become a ])ass." until it is frequented by travellers, 
and though notcluvs in Neprd are probably as phnitiful a.s in the Punjab, they 
are not used as jiasses. In tin* Punjab tin* abs(*nc<‘ (d river-gorg(*s through 
the range obliges iin*n to cross the cri^st-liin*, if tln*y wish to enter Tibet, and 
several pa.sses, of which the Zoji (11,578 feet) is the be.st known, do traverse the 
axis of the gi’eat range. 

The SiWALiK ranor. 

The Shvalik or Sivalik range of hills is considered in Hindu mythology as 
the edge of the roof of Siva's dwelling in the Himrdaya. The name “ Siwalik 
was mentioned by the Emperor Bilbar in his Memoirs, A.D. 1528. This low 

♦The ** Boon*nds ” of Gerard, 1821. 

t The English word “ pass ” denoteii any narrow paH.«4ago. The Afghan word “ Kotal ” and the Tibetan word 
“ La ” denote the highent point of a mountain path, with an ascent it on one side and a descent from it on 
the other. The topographical sipnbol for “ pass ” is only applied on maps to Kotals or Las, but the word “ pass ” 
has been applied also to long iWer beds like the Kbyber and Bolan. 

F 2 
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^ 

but very long range separates the Himalayan mountams frnn, fi, . • 
Topographically it helonga to the aountaim, geologioally it M ’ 
the plama. it i, the .wuthern border range of the Tibet . ^ 

Though ita upheaval „aa acoourpanied by rltealnts 
mountains themselves, and probably by increases in th,. 1 f+ Himalayan 

the Siwalik range is of more recent formation anH ' ^ u elevation, yet 

formed range of similar magnitude on the elrth 

to the Hinralaya througiot that Lrh^V^r r r".”.” 

1,000 miles, from the Brahmaputra to the Indus and ^or 

Punjab. to the west of the 

At the passage of the Sutlej there is a brrt.l- ^ . 

and the two lengths of range appear to overl in ' ■! the alignment 

how the range north of the Sutlej is not a direet " XTX shows 

south. ^ prolongation of the one to the 

layan ranges, and itf eSstlnL.^^rim^^^^ 1!rover/'' b T^l 

in other places, it is separated from the Him2iv,rf,)r Ft' : 

known of these is the Dehra J)fm that str.t • ^ '^<^«t 

deposits of rounded stones, gravel and sauVT V 

f-- the HininUya a J rought rlown to the 

the level ol the plains beyond the Siwaliks Other ^l' '''' '‘^'«ve 

the Kot.ah, Patli, Kothri, Chgumbi, and the Ki-irda 

but they a, re not found north of the Bavi ; 

yl bifumt/ioH.—Thc Siwalik ran-e is rtron.rlv rl i , 

Dun with steep southern slopes and gentle northe,r 
dun the range bends through an an<de" of 40 ,le ’ 

-able in the outer Himalayan ra^ ll "l^^ 

^de of Its bend, following the example of its ..reat Himal ,^' f "" 

feiwahk range thre^v off a branch range, remains of v /• f ’'^'ffbbour, the 

the lull of Nagsidh (see tigure 3 of Chart XI XI A' ^ visible in 

in the great Himalaya, the Siwalik range is moused bv occurrence 

of its beml.* Figure 1 of Chart XlX ilhZtes ^anlt; 

Siwalik range. ‘ ' another bifurcation in the 

/(^ roch.~The Siwalik range is comnn«,.,l f 
consolidated, that lonn, the deposits o( the level bL“™, ‘‘"'"t 

The Siwalih sone was fornteriy the northecnlst 1* HZ nil T‘? 

It has been compressed by lateral forces in^ « 4 foldortnf'”™' ^ 

♦ rtn” Ol T m _ .. . . ^ ^ i3 • 
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The tliickness of tlie .stnitu in the Siwaliks exfoeds 15,000 feet ; tlioso 
immense deposits were all hronght down by tlie Himalayan rivers, and up- 
heaved in recent limes. The rocks of the Siwfiliks are entirely of fresh-water 
orifjin and prove tliat the sea has not washed the base of the Himalaya since 
the Hocene period. (Vide Phfjsical (jeoJojjji of the Snh-IJ unahiyd of (htrhwiil and 
Kionaun, by C. 8. Middhmiiss : Memoir.^, (Icohujical Surret/ of India, V'^ol. XXIV, 
1890.) 


Thk IjKsskr Himalaya hanols. 

Tlie (Jreat Himfdaya and tlie Siwfdik ranges an' two lon^ paralhO folds of 
the earth's crust, aliout 90 miles a])ari from axis to axis ((/harts XIV and 
XA). The region enclosed between them is occaiiiiiwl by the intrit^itc’s system 
of ranges we ha.ve called the la^ssiu' 1 1 iiimhiva.. If wi' allow for the widths of 
the (Jreat Himalayan and Siwillik ramies t hi*mselv(\s, the' zone oc(ai|)ied by the 
Lesser Himalaya avera.!^(*s ])(U‘haps 50 miles in width. 

The contortions of the strata show that th(‘^ L(\sser Himalaya rejjjion has 
everywhere been ('Oiu])ressed horizontally. 11iese moimtaius are however the 
result not of one lint of many movements of tlu» crust, and their history is more 
comph'X than that, of the Siwfiliks: ra.nj;(*s have Ixmmi u|)lil‘t(‘d, and have Ix'cn 
afterwards forced to chanai' direction : the whole r(‘i»ion has beim siilijeeted 
to successive compressions, and th(‘ iL»en(U‘al wiinklin,L» jirocess is probably still 
continuinti;. 

In KashiuTr and jiaits of \(‘prd, wImu'c oiitiu* ra.nm*s a, re distinct, Hat a.lbivial 
valleys aae enclosed behind the Lesser Himalaya., Iik(‘ tin' “duns” of the 
Siwfdik a.nd like the* plains of Tibet, but in Kumaun, thou.uli rivers may run 
for miles parallel to tlu» mount a-iu axes, the loimit udinal and hij;h leaved alluvial 
valleys are absent. 

If we attempt to a.nalyse the. lesser Himfdaya.n ranges, we. (ind that they 
can be divideil into two chissi's : (n) tliosi* that branch from tlu‘ (Jreat Himfdaya, 
(h) those that are s('])arate folds. 1'he branch ranges of the first class run 
ol)lic|uely across tin* mountain a.rea ; the separate folds of the second class 
follow curvilinear a.limmi(Mits parallel to the ^reat ran;j^e. 

The ^reat ranee bifurcat(\s j^eiierally at the ])oints wh(‘re it is chaneine its 
alignment, and each successive branch range ado|)ts tlie alignment, whhdi the 
trunk range is forsaking. Having traversed the mountain area obliquely tlie 
branches slowly alter their direction and finally run ])arallcl to the great range. 

We may classify the seven known ranges of the Lesser Jlimalaya as 
follows : — 

the Nag Tibba, 
the Dhaula Dhfir, 
the ITr Pan] ill, 
the North Kashmir. 
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These four ranges are oI)lique and are separate branches of tlie great range 
I'lie three outer ranges, which may or may not be different sections of one 
long range, are — 

tlie Mahabharat, 
the Mussoorie, 
the Rattan Pir. 

Thk Nag Tibba rangk. 

The most easterly oblique range that is known to us, branches from the 
Great Himalaya near Dhaulagiri (figure I, Chart XVI) and runs at first in pro- 
longation of the great range's alignment. It continues in a straight line strongly 
developed across the basin of the Karnali ; it passes through Almora, Nag 
Tibba and the Chaur,* and conjoins with the Dhaula Dhiir range near the Bara 
Bangahal (Chart XVI II). For over 100 miles in Kiunaun this range is with- 
out a break, and it compels the Alaknamla. the Pindar and the Sarju to How 
parallel to it along its northern Hank ; the Alaknanda and Pindar rivers com- 
bine to pierce it north of Hardwar, and the Sarju comlhnes with the Kali to 
pierce it near tbe western border of Nepal. 

Twenty-four miles west of Dliaulagiri ( 20,700 feet), the highest peak of the 
Nag 'I'ibba range is 23,750 feet : at 52 miles the highest ]>eak is 10.875 feet, at 
70 mill's 15.000 feet, at 00 miles 12,000 feet ;t south of the Pindar river its peaks 
are O.ooo feet. These Hgures indicate how the branch declines in height on 
separating from the trunk range. J 

The Dhai’la Duar range. 

The second oblique range branches from the great range near Badrlnath 
and runs south of the Baspa tributary of the Sutlej. It is cut in two by the 
Sutlej at Ranqiur and by the Beas at Larji ; and it is crossed by the Ravi south- 
west of Chamba. The northern flank of the Dhaula Dhai' range impinges against 
the southern flank of the Pir Panjal range at the jnouutain knot of Bara Ban- 
gahal. § 'riie bifurcation near Badrlnath is illustrated in ligure .3, Chart XV"I, 
and the conjunction of flanks at the source of the Ravi m Chart XVIII. 

The PIr PAN.r.\L range. 

The J’unjabi and Kashmiri people apply the name Pir Panjal to the range, 
but it originated with the Pir Panjal pass. The old road of the Mughal Emperors 

pa,ssed over the Pir Panjal pass. Sir Aurel Stein has explainefl that in Kashmir 

* TliP Chaur i.8 a roniarkuble doiibh* jiuak feet) twenty-five miles south-east of Simla. It ia composed 

of granite ami is supported by seven buttresses. Ft exceeds in height by ],r)t)0 feet all points within thirty miles 
of ii . Though so prominent it is less high than the peaks of tlie Pir Panjal range. In 1816 Captain Hodgson 
and lieutenant Herbert deterniine<l the differenee of height between the two peaks of the Chaur as 466 feet ; the- 
higher peak they found to be miles north of the lower. Atlas Sheet Xo. 47. 

’♦■Between latitude 29'^ 10' and 20'^ 20', ami longitude 82’ and 8P^ 30'. 

.tit is 17,776 feet in longitude 82’ 30', l.“),0(X) in 82’ 10', 12,000 in 81° 30', and 9,000 in 80° 45'. 

§ Map of Kfuigra, I inches 2 miles; Atlas Sheet Xo. 47. 
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tlie word pir lut^iins “ pass " : it lias nuiie from the Persia.n word pir mean- 
ing a facjir. (Ancitnt (xjraplnj nj I\a,shin'fi\ p. 7t))* ])iiss was very 

frequently seleited t»y a faqir for his dwellimi-plaee, an<l thus tin' name l)(M*aim‘ 
tiaiLsferred. (’olonel Lorimer lieard the Mir of llmiza use the word pir for a 

jiass. 

The third ol)li(jue laii^e leaves the izriMt raivue at the Sutlej (ri^ure 4, OhaH' 
XVI). and forms the waterqiaitin^ between tin* Olumrd) on one side and the 
Beas and the Havi on the other. It- btuuls towards the Dhaula Dhar ran^e 

near tlie source (4 the Havi, and the <‘la.sh between their Hanks has ereati'd 

the mountain knot o| ILira Baimahal (Cliart Will). The Pir Hanjrd is the 
lare(‘st ot all tlu‘ less(*r Himalayan ranges, and even at its (\\tremity in Kashmir 
it carries iiianv peaks (‘XecM'diim I.IJMIO leet.* S«mtli ol Laha-ul a considerable 

aa(‘a. rist^s abovi* the snow line and mlmeroll^ L’laeieis tcxist : south ol Ka.slmiir 
tlieie ar(‘ no i:la<*i<‘i‘s. hut in places snow lu‘s throuahout tlu‘ year. 

'Thk Nnirin KashmIi: ewtii:. 

The fouith ol4i(|Ue iMiiye hra.m*ln‘s li'om the areat Himalaya. nea,r tin* /oji 
La: it enii.st it iites tin* waterpailinu betwet'ii the 4ln‘lum and KislnuiaanLUk the, 
latter river Hiainiiiji the aiiyh* lormed by the l)ilui‘ca.t ion. Its Inh^ht is greatest 
n(*ar the point ol hiluna.t ion, one ol its praks, Haramukht (1H,8IH) leet), rea<'h- 

iiiL^ above the snow-line, hut westwards it ra.milii‘s and deelin(‘s. For the lirst 

10(1 miles ol its lemath it is without a tioriie : its w'idth (‘xet*(*ds 30 miles. 

Til K .M AHA HH.X It AT KANO K. 

West of the Shiiialihi rid^e an outer paralh*! ranee, known as Mahilbhilrat, 
traverses the basins ot the Kosi and (Jainhik : it is stronely marked and ('on- 
timies throiieh we.sterii .\(*prd.:j; lmmediat<*ly to the east of Sinerdila, however, 
no sueli ]’an.i»(‘ is visil)h*. all the lesser ran;;es liaviji^ disajipeared from the basin 
of the Tista. Further to tin* east in Bhutan t rieoinmu'trieal observations have 
disclosed tlie existence of an outer ran^e in latitude 

The peaks of the Mahabharat rajyue vary from 0,000 to 8,000 feet, dwindling 
near the left bank of tlie Kosi to .3,000 feet; throughout its length this range, 
though s(‘rrated like tlie e<lge of a saw, offers but few recognisable points to 
trigonometrical surveyors (see Part III, Chapter 21). 

The Mussourie range. 

Between the (bmges and Sutlej there is an outer alignment of hills, of which 
Sirkamla (0,080 feet), Landour (7,464 feet), Banog (7,433 feet), Badraj (7,320 feet), 
and Kasauli ((>,322 feet) form prominent points : wliether tliis is a reiimant of 
a more soutliern range, now almost extinct, or whether it originally formed a 

• Mnp of Kas-hinir, 1 inch— '1 milew. 

+ The triponomefrical btafion of Haramukh is lO.tKIl feet high and one mile north-weHt cf the peak. 

X We can Irate it from longitude latitude 27^®, through 27^® and 83®, 28® to 80i®, 2yj®. 



100 THE PRINCIPAL MOUNTAIN RANGES OF ASIA. 

flank of the Nag Tibba range, 10 miles to the north, we are unable even to con- 
jecture : nor can wc tell at present, whether this so-called Mussoorie range is 
a continuation or not of the Mahabharat range of Nepal. 

The line of mountains we have called the Mussoorie range has barred the 
exit of the Ganges from the mountains and has forced the Bhagirathi, the Alak- 
nanda, and the Navar affluents to unite in rear of it : the junction of the Tons and 
the Junma is also due to its presence. 

The Kattan PIr. 

South of Kashmir the outermost range is known as the Rattan Plr. This 
range may be the western extremity of a long outer range, pressed near Kashmir 
against the Pir Panjrd range, or it may be an old flank of the Pir Panjal range 
itself and not a separate fold. It is separated from the Pir Panjal by the river 
Punch. 


If the Lesser Himfilaya had consisted of the oblique ranges only, the moun- 
tains might have terminated in the plaiiis of India as diverging and diminishing 
chains — increasing in number and decreasing in magnitude — like the Hindu Kush 
in Afghanistan and the Kunlun in China. liut one or more outer ranges 
seem to have been upheaved parallel to the great range and these appear to 
have pressed back the oblique ranges and to have formed a curvilinear wall 
stretching almost unbroken for 1,(500 miles from the Brahmaputra to the Indus. 
If the sea were now to flow over the Indo-Gangetic*, plains, the Himfilayan coast 
would be a long wall without capes or islands. 

If wc exiimine (hart XXlll of Part III, or the drainage Charts XXIV to 
XXXI V, we And that the river basins of the Nepfd Himrdaya are disposed 
symmetrically with rc^gard to the ranges, but that this is not the case in the 
Punjab Himrilaya. The Himalayan basins of the TTsta, the Kosi, the Gandak 
and the Kanirdi are of simple and symmetrical shapes, such as would be ex- 
pected to result fi’om rivers flowmg down from a great range. But the basins 
of the Sutlej, the Boas, the Ravi, the ChenaV) and the Jlieluin arc disposed 
obliquely witli regard to the Hinifdayan alignments : tire axes of these basins 
are parallel to one another but inclined at an angle to the lino of snow peaks. 

1tre symmetiy of Ihc Nepalese basins is due to the fact that the Lesser 
Himalaya, ranges in Nepal are mainly parallel to the great range : the obliquity 
of the Punjab basins is due to the Lesser Himalaya ranges in the Punjab being 
mainly oblique. 
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CHAPTER 11. 


HAN(4KS THAT SKPAHATH 


HIMALAYA FROM TIRRT. 


lia.8t (>{ lijike Mauiisjirowar the la^uiulaiv raii,i;e la'tweeu tlie two niouutiim 
systems of Himalaya and Tibet is llie ea.steru t\\teiisi(Hi of thi' Lad;lkli raiij^e, 
sliowii oil Hie froiitis])ieei* <*hart of Part I as 1 Nepfil-Tibet watershed. 

AV(‘st of Mauasarowar tlu* bomidary ram»e betavetMi Hinifdaya and 'Tibi't 
is not tlie Jjadfikli raii^c' at all, but the Zaskar raiii^i' {Pa,rt 1, Cha.[)ter 1). 'This 
(*omj)lexily is due to the tact that the Hreat Himfdaya ranine throws o(Y a biliire.a- 
tion to th('. north,-- -its only nortlundy l)ifur(‘at ion. 'Tins bifnreation, known 
as the Zaskar ran^e, se])arates the (Jreat Himfdaya from the Ladakh ra.n<i;e 
throlyijrlioiit w'estiuai Tibet (frontispieee (diaiT, Part 1). The ‘M)oiin<lary ran^' ” 
betw(*en two mountain systcuns, like the Himfdaya. a.nd Tibet, is not a pundy topo- 
gra])hieal (juestion : it ean however be regarih'd as a. g('ographi(‘al (question, 
because geography re<*ognises the elaims to <*onsidera.tion of ethnology and 
philology. (Jeograidiy has always to eonsider the local populations, their out- 
look, their views and their languages. And as thus we hav(? to make a topo- 
graphical compromise that will lie in harmony with tin' (Thnological and lingui- 
stic conditions, we are l(‘,d to ])laee the ea.stern Himfdayan boundary on the 
Nepal-Tibt't watershed and the western boundary on the Zaskar range. 


Thk Zaskak ranok. 

The Zaskar range appears to bifurcate from tin' gn'at Himfdayan range 
near Xampa (.see figun' 2, (diart X \ I ), but the exact posit ion of tlie bifurcation 
is not known. 

Tin'. Zaskar range, after leaving the (Ireat Himfdaya., culminates in the 
peak of Kamet (25,447 feet) : near the point of its intc'r. sect ion by the Sutlej tho 
twin piiaks of Riwo Phargyul (22,21 (► h'c't) rise from it, and in tln> basin of the 
Spiti river it carries the ]>eak of Shilla (23.050 feet). Pn'.yoinl the Indus-Spiti 
water-])arting its ])eaks rise to 20,000 feet, but furt.lu'r to the noi*t.h-west they 
do not exiccd 18,000 feet. 

Its cou/?jo/d//.- -Through the basin of the Indus the Zaskar rangii can be 
traced at intervals running in a nortli-westerly dirc'ctiori j)arallel to the Hreat 
Himalaya (Sheets 5 and 6, Punjab map, 1 incli = S miles): the region it traverse.s 
north-west of Spiti is, however, occupied l)y complex ramifications of mountains, 
apparently branching in many directions, and tliere does not seem to be any 
definite continuous axis to which all the ridges belong. In some places the 
Zaskar fold can be clearly seen ; in others there appear to l)c two or more close 
parallel folds. The continuity of the range as drawn in the frontispiece to Part I 
has not, we think, been demonstrated. 
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Sir Alexander Cimningliam refers to the Zaskar range in his work on Ladakh 
and is confident from personal observation of its continuity It extends,” 
he writes, “ in one unbroken chain through the districts of Chunmrti, Kukchu, 
“ and Zaskar to the junction of the Zaskar river, which rushes dark and turbulent 
“ tlirough a vast chasm in the mountains where human foot has never trod. 
“ From this it extends to the junction of the Dras river with the Indus, where 
“ it is again cut through by the Dras river at a narrow gorge called the Wolf’s 
“ Leap ; but beyond this point it stretches in one unbroken chain to the great 
“ southward sweep of the Indus.” 

Co)TU(]ntiom.--!^\\e: parallelism of the upper feeders of the Kali, in the beds 
they have carved out for themselves along the eastern portion of the Zaskar 
range, suggests the possibility of the surface of the range having been originally 
corrugated (Atlas sheet (hi N. hi.) The Dharma, the Lissar and the Krdi itself 
rise in the Zaskar range ami How in long parallel troughs of the crest-zone at five- 
mile intervals ; their courses are inclined to the direction of the range as though 
they were the troughs of minor folds obliquely superposed upon the main Zfiskar 
fold. 

Trmtm’fse ri(l(/cs.-—A great transverse spur ])rotrudes fi'om the Zaskar range 

at Kamet into the upper basin of the Alaknanda. For a length of 20 miles its 

peiiks (‘xcced 20,000 feet; its altitude then diminishes to It, 000 feet in 0 miles, 
and it is nob visible south of the Dliauli at JosliTmath.* It is this (ixtraordinary 
buttress of Kamet that separates the basins of the Vislmuganga and Dhauli 
behind the great llimrdayan range ((halt XXIV, Part III). 

/'U.S-.S-C.S' oi'cr the Zdskdr nnaje. - ’I’he Zaskar range, being the water-part ing 
bi'tw'cen the Kumaun Ilimrdaya and ’I'ibet, is m’ossed liy a great number of well- 
known pa.sses ; ihe Lipu Lekh (1(),750 feet) is south of the (Jp])er Karmlli basin 

and near the conjunction of the Zaskar and (Ireat llimrdayan ranges. The 

Rlangluing Ijankjiya and Dharma ])asses are about IH,t)00 feet, the Untadhura 
is slightly below 17,000: these Y)as.ses lead to 'ribet out of the basin of the Krdi. 
The Kingri Ifingri (18,200 feet), the Baleha Dhara (17,000 h'et), the Shalshal 
(10.200 feet), the 8ilika,nk (18,000 feet) and the IS’iti (10,500 feet) are all pas'^es 
across the water-]ia.rting between the Dhauli allluent of the Alaknanda and 
I'ibet, and they by no means constitute a complete li.st. The Miina pass (18,000 
feet), ( ailed also the Dhungri or Chirbitya, is at the head of the Saraswati affluent 
of the Alaknanda. ('Phe Haraswati is a feeder of the. Vislmuganga. I'he names 
of passes arc spelt in various ways and much uncertainty prevails). The Muling 
pass (height unknown) crosses the w'ater-partmg between the Bhagirathi and 
'Pibet, 'Phe (jumrang a.nd Sholarung passes are further west and comiect the 
Himrdayan basin of the Sutlej with its basin in Tibet. 


KuDiaun and Carhwal Survey, 1 inch— 1 mile. Atlas Sheet No. 65, 1 inch -4 miles. 
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CHAPTER 12. 

TTIK LADAKir RANCH AND TIIH IIARAMOSIl RIDCH. 

Three loiiu raimes stretdi arross 'I'ihrt froiiL W('st 1() ea>l. : th(‘ Ladakh, the 
Kailas and the Karakorum. 'I'he Tihetaiis ha.ve not la'cai await' of tlu'ir ut'o- 
<^ra.phi(a.l ('oiitiuuity and havt' a])))lied no uanu‘s to tlu‘se Ioiili. a.liuuiinent s. 1 havi' 
('X])lained in (1)a,]»l(M‘ S td Pa.i1 I liuit the name Ka.ra.konim ra.imt* ha.s a.rist'n 
from tlu‘ fa.mous pass hy which this ranut' is cntsstal in W’cstiMn Tilxd : tlu' na.nu': 
Ladilkli Ra.nut' ha.s hctai horrowed hy iitMtoraphcrs from th<‘ nami' ol a provinct', 
and tin* nanu* Kailas ha.s hoirow cd from llu‘ na.m<‘ of a pink. 

Tilt* nanu' Ladakh Ra.iiL't' was first introduct‘d hv Codw in-AiistiMi in a map 
pre])ar(‘(l in 1SS4 hy tlh‘ lioya.1 ( h‘oi:ra.])hica.l Socictv. TIu' Survt'V of liulia. has 

not madt‘ iis(‘ of tlu' ma.]>, (‘\c(‘pt that it did accept frt>m it the naiiu' “ Ladfikh 
Ka-nuc ’ . In our edition of this hook wi^ applit'd tlu‘ naint' Ladfikh l\anL!.e 

to the whole ra-uiie from west to (‘ast : our clfud’ rt'ason for so a,pplyinu it w'a.s tliat 
\ve couhl not obtain a.ny suila.hh‘ aJt(‘rna.tiv('. During tlu* la.si t wauit y-li ve. ymrs 

the oiiLtinal ohjt'ctious to tlu‘ namt‘ ha.V(‘. 1 think, Ixmui urowim* in stnuieth; 

and it is i'(‘a.sonahh* t<» tall tlu' (‘xttuision of this rauiie east of La.k(' Mana,sa.ro\var 

l)y the na.mt‘ “ Ne))rd-Tihet w at(‘rslu*d|'‘. which imliMMl dt'scrihi's it. 

Ladakh is only a ])rovinc<' of 'filad, hut tlu' ra.mi<‘ to which the nam<‘, Ladfdch 
lias l)('en tra..nslerred, stretches outside Ijaihlkh in l)oth directions. On tJu' ea.steru 
siih' it traveises other piovinces of Tibet. tlu‘ natives of which would not eom- 

preliend the naim* of th(‘ western provima^ Ixunii introduced across their countries. 
On the nort h-wa ‘Stern side the Laihlkh ra.ni;e entms Ihdtistan, and if tlu^ name 

Ladilkli Ranee wore a.p])lied to it tlu*re tin* (‘diuaited Ihdt is wa)uld areiu*, ''this 

is not Ladilkh 

It may Ix' held that the Tibetans are not int(‘rest(‘d in the (piestion. That 
is j)artly tru(\ but they will b(*come interested, and our nom(‘nc,lature. should 
]iarmonis(‘ w ith their idi'as. Codw in-Austen and Drew' bot h test/ilic'd to the 

rema.rkable intelliu<‘n< e w liich Tib<*tans show ed in um ha st and ini' maps. 

There is also a sci(‘ntilic objeetion to <‘xtendin,u the name |ja<lakh Ra.n.<j!,e aciross 
Tibet from west to ea.st. and this objection ha.s Ix'cai slowly (uneri'in); from the 
progress of surveys. Th(‘ Survc'V of India in tracini' any lonu ra.n;i:<‘ has ado[)ted 
one nu'thod only : it has founded its idea of a. ranue u])on a. loni^ sucix'ssion 

“ of lii^h ])oijits followinii a continuous alii»nni(*nt". I le(*l oblij^i'd to em[)l]asL«e 
tliis point because the Kditor of the ( ieojiiaidiical Journal informed its readers 

in 1921) (yej)tember, 1929, pa;ze 277) that a ra.ni'(i was drawn on maj)s rairht 

across Tibet, " because <ieolo;xists are ready to ichmtify the sequence of rocks 
“ observed in Kastem Tibet with tliat observed in Ladakh ’L Tliis stateiiient 
was without foundation ; no geologist lias identifie<l rocks in Kastern Tibet wntb 
those in Western, and no mountain range has been drawn by the Survey of India 

0 2 
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across Til>et for 1,500 miles merely because the sanre rocks have been found at 
the two ends of the line. The dilficulties over the Tibetan ranges are sufliciently 
grt'at to deserve the sympatlietic co-operation of all geographers. So before 1 
ex[)laiii the scientilie objection to the name Ladakh range, that lias recently been 
emi'iging, T should like again to say that the Ladakh range has been drawn 
upon maps because surveyors have discovered throughout its alignment a long 
succession of high points- -rising above the general level of the plateau. 

daps in tlic alignment : — When I speak of a “ continuous alignment ” and of a 
“ succession of high pomts,” geographers will understand that there must be 
gaps in places. I’lic Great Himalaya is a “ continuous alignment ” and a “ succes- 
“ sion of high points,” but it has gaps — ^the gap at the Sutlej being 15 miles wide at 
1(),0()0 feet. In the alignment of the Ijadakh range there is a gap of 15 miles 
south-west of Manasarowar, and another lesser gap at the Sutlej. The largest 
gap in the Ladakh range is one of 65 miles north of peak Chomo Lhari ; this gap 
is drained by the Nyang tributary of the Tsangpo. It we note the long unbroken 
alignment of the Ladakh range for 500 miles behind Nepfd (Part III, Chart 
and then observe the reappearance of this same alignment east of tlie 
Nyang break behind Bhutan and Assam, we are led to believe that the gap of 
65 miles at the Nyang must be due to a decrease in the height of the range and 
to its local submergence below the 16,000 feet level of the 'fibet plateau (see 
frontispiece t-hart. Part I). 

Although a continuous alignment of high points (except for the gaps at the 
Sutlej, at Mairasarowar and at the Nyang) has been traced by surveyors from 
Ladflkli to South-eastern Tibet, yet we now realise that the scientific meaning 
of this range undergoc^s a com])lete change near Manasarowar. East of Milna- 
sarowai’ the Ladakh range is the Himalayan watershed, west of Manasarowar 
it is an independent d’ibetan (diain and has no connection with the Himalaya. 
East of Manasarowar the persistence of this granite range and its remarkable 
parallelism with the Great Himalaya, iifty miles in rear of the latter, seem to 
show that it is })art of the Himrdayan system ; west of Manasarowar it is part 
of the ITbetan system. The following peaks on the Ladakh range were fixed 
by Ryder and Wood in 1904 from the I'sangpo Valley : 


Name. 

Height ill f^ et. 

Latitude. 

Longitude 

Lirlii MiiiHlliiita ...... 

25,355 

O / // 

30 26 18 

Off/ 

81 17 57 



20.751 

30 13 46 

82 3 5 

Wl«8 

21,007 

30 14 25 

82 8 38 

\yi5r, 

21.431 

30 17 8 

82 8 53 


21.383 

30 9 37 

82 9 41 

;i44 

22,032 

30 7 26 

82 11 17 

flAo 

21,568 

30 12 35 

82 11 28 


20,467 

30 1 50 

82 19 36 
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N'ame. 


nhi in j 

l.iltltuili'. 

L«»n«;itinlo. 

1 

1 

, ff 

0 / 

1 

•JO.Uks j 

20 11 

82 21 51 

21,751 

211 51 0 

82 12 li! 

*jo.(>si ; 

21* 17 57 

S2 12 22 


2‘,) 15 29 

82 15 0 

‘Jl.lTT 

29 10 92 

89 0 9 

*20 000 

20 20 ll 

89 19 21 

•JO 2 11 

20 :)I» 57 

89 21 59 

2o.r>()0 

29 99 51 

89 99 5 

20 727 

28 1.5 91 

85 92 27 

21 21S 

2.S tf> 97 

85 92 57 


j 28 .5() 58 

8(1 5 12 

2l.2r>:^ 

1 28 57 58 

87 Hi 51 

2 : 1. <‘>00 

28 57 2 

90 11 1 

21 sr »2 

28 51 19 

90 12 19 

21.121 

28 .50 18 

90 19 2il 

20.150 

1 28 -18 25 

90 19 99 

21.<)0i) 

1 28 K) 99 

91 59 20 

21 . 70 s 

1 28 17 If. 

i 

91 59 20 


\V113 
^V135 

\V^«- 

^V151 
\V153 
\Vi«i 

^V121 

^\-,0 

W" 

\\1S 

1(1 Not 1/ ink 
]^121 
1.122 
11123 

l{2H'.t(‘0 (Villa Shiinlio o/ ^(tin <S//^v/0 

”” Tliere is no local name for tlie l.a.lakli lan^c cast of Mfiuasarowar. After 
1908 Sir lleury lTav<lcu bad opportunities of stu.lyiu.o il,o <picstion of a uaiuo in 
Tibet Wc luive consulted inanv autlioritios, Kyder, Wood. Sven lledin, (Wie, 
Morshea.1 ^•an Manen and others. 'I'heir repli.>s luive, been unanimous that no 
inme for’ the ran^e exists in 'Pibet. Ncair the source of the 'I’san-tim Sven Ifedin 
found the name Kubi used for the J.ulakh ranoe. l.ut it was a lo.-al name and not 
suited for ext.Mision. In 1925 1 notice.1 m that .meat work I he 1 . 111 ^ 1 ^ 
‘‘Survey .'C India” that Sir (b-orf^e (bierson calls 1 lie eastern hall of the La<lakli 
r-m-e ” the llimrdayan waterskd.” but when I consulted him he, disclaimed 
.'nv •• ceo..raphical” responsil.ility. In the frontispiece .diart ol ranges mbartl. 
I have boiToweil tlrier.son’s idea and have mven to the ea, stern half of the ranjre 
the name ” Neprd-'ribet watershed,” and for its western half have retame.d the 
name “Ladakh Range”. I do not presume to put forward this idea a,s a 
solution : it is n suggestion only. The only test of a name is time, use the 
.-nression “ Nepfil-Tibet watershed” instead of “llimrdayan watershcil because 
St of the Sutlej the “Himalayan watershed” follows the (Ireat Hiiimlayan 
"Ic I f<-‘cl that the expression “ Nepill-Tibet watershed” may in time convey 
an hitercsting idea to the local Tibetans, an.l that it may represent to them a 
‘..eographicarfact as well as a geographical name * 

^ I will now trace the geographical features of the Ladakh range. In the 
1907 edition of this book on page 93 I wrote in collaboration with the late Sir 


7 ' After ChapK-r 12 liad In-on ynMoiv a furthor quoHtion lia.l to l,o f. n«i.lore„l. Allhouuh t ho Nepal -Tibet wa‘cr»W 

. . “Sttween the rivm of -Nepal and the Ts.n«,a, river of Tibet, the ,k, lit, e«l boundary botw.»ri Nepal and 

ie thewaterehe Himalayan Run?o, For IhU reaa.m the name “ Sout^rn Titet water- 

T^bet |8jio a. Nepal-Tibet waterahed/' as has been entered upon the frodtispieoe chart of Part I, 
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Henry Hiiyden as follows ; — ‘‘ The gap in the range west of Gurla Mandliata is 
‘‘ difii< iilt to ex]>la.iu, and it is tliis ])rea.k in eontinnity that prevents ns from stating 
“ that the Ladfikh fold is continnons : from the information at present available it 
ap])ears more coiTect to give one name to the whole range and thereby to imply 
“ continuity, than to give different names to different lengths. Our wonder is that the 
ranges of Southern Tibet are as continuous as they are.’’ The decision to adhere to 
one name was no doubt helj)ed by the inability of experts to suggest alternative names. 

The higliost point of the whole Ladfikh range from west to east is (fiirla 
Mandliata. (See Weslrni Tibet ” by 0. A. Sherring, with chapter on (Jurla 
Mandhata by T. 0. Longstaff). East of (turla the range is strongly developed 
and is the watershed between Nepfd and Tibet. East of tlu' Infurciation of the 
Great Himfilaya range at Dhaulagiri the* La.dakh range de(*rea.ses in elevaiion, 
and the two ranges then run in striking paralh'lism, the Jioilheru and smaller 
range being the watershed. Behind the peak of Choiuo Lhari Ihe Ladfikh range 
disappt'ars for a. length of sixt-y-live miles and then re-a])pea.rs behind Bhutan 
on the sa.me alignment as before. 'Hiis temporary disappea.ra.nce of the Ladfdch 
range makes the (Jreat Himfilaya range the Tibet water-parting : W(\st of Ibis 
gaj) th(' Lachlkh ra.nge is the Nepfil-Tibet watersluMl juid east of the gap it is the 
Bhutan-T'ibet watershed. 1'he l)rea(‘h in the range is drained by the Nyajig 

river, and this Nyang breach is the only pla.ee where the drainage' of the northern 

slope of Ihe (!r('a,t Himfilaya Hows into the Tsangpo. 

Kingdon Ward thinks that the l^ilielan peak of GyaJa Peri, discovered by 
Morshead in 1918, ma}' belong geograjHiically to the Ladfikh range' and such a 
suggestion is signiticant (see the ceuie-luding paragraphs ol Chapter 22, Part 111, 
cone erning the >Southern Tibet watersheel). 

Western Hcflf of Ladakh ravge,- I wdll nenv reve'it te) Mfmasarowar and will 
consider the western half of the Laelfdxh range. As mentione'd above there is 
a break in Ihe liadfikh range at the passa.ge of the Sutlej. But from the Sutlej 
tej Hunza the range is tlu' ch^se com])anion ol the Indus and its relations to this 
river are ('xtraordinarv. The frontispiec<' ('haH to Part 1 shows how the Indus 

and tlu' Jaidfikh range* a.re iiiteit wined. For the (irst 120 miles fro])i its source 
the Indus Hows along the trough noiih of the Laehlkh range and parallel to it ; 
near Idiangra., noith of Hanh', it bends at right angles, cuts ac'ross tlu^ range, and 
forsakes the trough it has been occupying. It now’ How^s for 800 miles along the 
south flank of the Ladfikh range, and then shoitly before its junction with the 
Bhyok, passes back ai'ross the range to the north side. 

The troughs on either side of the J.<adakh range are comparatively open and 
contain no im]XMlimeuts to the How of the mighty river : the behaviour of the 
latter in cutting gorges through a granite range in preference to pursuing a straight 
and simple course is r(*markable. 

Jt is a point of scientific interest to note that if we ascribe to the Ladakh 
range a circular curvature parallel to that of the Great Himalaya, the curvature 
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of tlu' Nepal-l'ibot watcrsluMl (l.r., <»1 tlu* oastorii half of tho Ladakli nin^o) is 
coiitiuueel tliroiij^li wc^sUmii Tihrt iiu»iv riosoly hy tiu* Zaskar raiiuv than hv the 
western lialf of tlie Ladakli raiiue (see frontispiece to Part 1). 

Nou'ih-wks I'K itN rKimiNArioN of imk Ladakh kaxcf. 

\\’e liav^e tracc‘<l the Ladakh laime frcuii tlu' Siith^j to the I iidiis-Shyok junc- 
tion. \Vheit‘ is its nortli-west (Mil t enniuat ion to l)e hicated { In the IUD7 edi- 
tion of tliis hook (Pali IL ])aee U4) we deM iihed the ueo^ia-phical uncertainty as 
follows: In the fronti>piece of Part I the third int eistai ion of the ran^t^ hy 

the river is drawn at Bunji near the t:i‘ea.t knee-hend of the Indus: the con- 

‘'tinuity of tlu* ranui' has. how<‘V<‘r, not htaai provt'd. It is <lear thai tin* Indus 
“must ])a.ss soinew lent' in this i(‘i:ion acr<»ss the rain^e to the south, hut. it is not 

“ eeriain w lu*r(* it does so. 'The pa.ssaAie may occur a. litth' W(‘st. ol longitude 

‘‘ 7(r.' 

In till' ]neM‘ut edition the front is])iec(' to Pail I shows the m*om‘a.j di ical 

uni'crt a int V. In ('lia.rt X\dl of Pait II. I have ventured to suij^cst that the 

T^a.drikh raiiue terminates in the lla.ra.movh ridiie. a.nd through tlie lla.raanosh 

riduie |<»ins tin* Kaaal<oruni main ranee. If we lool< at the prohlem lioin N\V. to 
SIO. (instcail of fi’oni SIv to ,\\\.)the new solution would make the llaraanosli rid.i>t^ 
and the l.adfikh ranee a hiluication of the Kaia.korum. This solution has hei'ii 

sne.eesicd jiarlK' hv the new contouri'd maps of tin* Survey of India., a,nd pa.rtly 
hv tile corri'spond ine, prohlem of the Kailas lanee. It is an hypotliesis only. 

The II a.ra.mosli ride<‘ lias a.lwa.\s been a. mountain enigma.. It. is forty 

jniles lone and it ea.nies the hieh pea.k ol lhika,})oshi (*J.'),r).')0 (eel); yet, it, ha,s 

seemed to he une<»nneeted eitlsei* with the K a-iak'oru m or tin' La-drikh ran;i,es, 

Ixiween which it sta.nds. or with the Kailas lanee. on the prolon;.^at ion of whiidi 

it is situati'd. ( )n (Jhart X \ 1 I the llara-inosh ridee is shown a.s T. to V. X 

])hilosophieal traveller may ask. what is the ad\a,ntaee of speeulat in.iZ upon tho 

orieinal alienments and eonneet Ions ol ranees and ride,es that ha.ve obviously 

hei'ii cut into pieei's by rivers ami torrents^ Such a traveller* m;i.y pi'rh.aps ho 
content to observe the existine ruins without attempt ini^ to pieturi' the ori;^inal 
editiee. P>ut tin* suiveyin*, who has to tabula, te. thousa,nds of peaks, is pressed 

hy the i(*(|uirements of nonieiielat me and elassilieat ion to distribute, his j)eaks 
ainone his ranees, a, ml he has sometimes to trust to his imagination to help 

]iim (*.\t»laiu isolated mountain Irajiinents. (\donel Tanner, one, of the ohsc^rve^rs 
of llaia.mosh. and the artist wdio pa,int<'d Bakaj)oshi, was ahvays insist(*Jit on the 
impossibility of classifyine ranges in the held amid a s(‘a of mountain summits, 
and on the neeessity of deduein^r them from acemate maps. 

The name “ Ladiikh ran^^e ” should not ho extended to tlie llaramosh 

ridoc. 13iit tlic latter rid^e may in matheinatieal geography bo re,garded as a 
Dossible coimectine link ” between tlie Ladakh and Karakorum ranges. 
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CHAPTER 13. 

T’HE KAILAS RANOE AND THE SASIR RIDOL. 

Th»! Kailas ranffe runs parallel to the Ladakh range fifty miles in rear of it. 
Near Alanasarovvar it contains a crowded cluster of peaks, several of which 
exceed 20,000 feet, and the highest of which is Kailas (22,028 feet). The peak 
of Kailas is famous in Sanskrit literature as the paradise of Siva. Mr. Sherting 
writes {Western Tibet and the British Borderland, 1906): “The plateau of 
“Tibet adjacent to the British border varies from 13,000 to 15,000 feet, and 
“ standing clear above the highest part is the mountain range of the Gangri or 
“ Kailas peaks. The peak of Kailas tloininates the rest of the ridge by a clear 
“ 2,000 feet.” 

In 1904 Colonel Ryder made a survey of Southern I’ibet from Lhasa to 
Manasarowar. His map of the sacred lakes is detailed and reliable ; Kailas 
peak is sliowir 19 miles north of M.aimsarowar, whilst Gurla Mandhata (on the 
Ladakh range) is 12 miles south, 'fhe lake of Rakas Tal is sejjarated from lake 
Manasarowar by a strip of land narrowing in one place to a mile. Near Mana- 
sarowar the Kailas range exhibits its maximum development and the ranges to 
the south of it expand in sympathy. Within one region are to be found the 
culminating peaks of four different ranges, Kailas, Gurla Mandhata, Kamet and 
Nanda Devi. A description of the Kailas range running east of Kailas peak and 
north of the Tsangpo was given in the 1907 edition of this book by Hayden 
and myself ; but it was found to be incorrect by Sven Hedin when he explored the 
Trans-Himalaya in 1900-08. The trigonometrical data upon which we had drawn 
the Kailas range east f»f Kailas peak were the peaks fixed by Colonel Wood, 
when he was working with Ryder in 1904. Colonel Wood did not explore the 
Kailas range, but he fixed several high peaks upon it, and as these peaks seemed 
to arrange themselves upon the map in a continuous linear alignnreut, we assumed 
that they were the high points of a range bordering the Tsangjro. We wrote in 
1907, “ Last of Manasarowar the Kailas range forms generally the northern 
“ rim of the Brahmaputra’s trough : it cannot however be called the water- 
“ paitiug, as it is cut through in places by rivers from the north.” Sven Hedin 
lias now pointed out that the peaks observed by Wood were not on a range but 
on ’rrans-Himrilaya. “ Trans-Himalaya,” he writes {Southern Tibet, Vol. TIL 
page 219), “consists of several different ranges, and some of the rivers stream 
“ between them. The Trans-Himalaya cannot be said to be cut through by 
“ any other river than the Indus.” Sven Hedin also takes exception to our 
description of the watershed of the Raga river as a bifurcation of the Kailas 
range. It is clear that our conclusions in 1907 had been based upon insufficient 
topographical data, and the frontispiece chart of Part I has now been corrected 
accordingly. The ea.stern extension of the KailSs range and its bifurcation at 
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the Kaua liave hoeii oiiiittod I'roni the present edition. In a ^nl>se([uent. elniptef 
I am uiviiiii an a( r(*nnt of Sven Hetlin's oxplorat ion^^ in Tra 11*^7 1 1 inifda va. 

'Tin: XuKin-WKsT k.viensiox of riiF Kailas kan(;f. 

Jn lOUT howevLT we had fell ;L!.rea.tei‘ douhts t*t>neerning the north-west exten- 
sion of the Kailas ranee than wt' did eon<a*rnine: its ea.stt‘rly (‘Xtension. On the 
frontispi(M‘e rliarr t»t liiuT w(‘ showtsl tin' Kailas ra,net' as (‘.oiit iniKuis as fai* west 
only as hmeitiah' So ; from so to 7S we i<M>res<ml <m 1 t lu' ra,ne‘‘ hy a broken lim^ 
to indirati' li \ ]h a lie-*is and innei taint w In (1iapti‘r of this hook on tlio 
Jjadrdxh ranee ' I havi* rehaft'd to the impulst' t hat sni*V(*yors had foi‘ rhissifyiin^ 
tludr piaiks into r;ineos : eoiupnters a.nd draftsnuMi havr' t!u‘ sanu' impulse; 
computers I'sptM ially di<lik»‘ iiuela.ssirual masses »»f peaks. .V “ ra,neo *’ nutans 

an '' ananetaneiit and lh<‘ desir«‘ to fix p(\iks into linear arraneements ha.s a 
scientilie l)a>>is. tor eonloeists have shown that the cdi^vatcal /.ones known as 
mountain ranees ha.ve mostly orieinatiMl in lone folds of tin* Ivirth's ei’iist. So 
in 11)07 we eavi* a broken line to tin* Kailas laaiee to indicate a belief in its (*on1innity 
and our inal»ility to repn'sent it. 

In order to e.xplain the r(*asons for tln^ uin^(*rta.inty in 1007 as to the north- 
westerly (*xt(‘nsion ol tin* Kailas ranee, I will (piotc* Drew’s .hminttHt 'tnd Kashmir 
1875. It has b(‘(*n said that Drew is out of dab*: but e^*,oei‘aphi(*al facts are 
never out of dat(*, and Drew ha<l an insieht. tha,1 (*nabled liim to see the (essential 
points of a |H‘oblem. Drew ex])lained lha.t in loneilmle 80"" (north-east of the 
Indus and of tlie l.adilkh ?ane<*) “then* is a distined- liin* of ^ranib^ mountains, 
‘'called l)v Duiminehaiu the Kailas ranee, with summits rising to 20,000 feet 

“and this ranee ends at Sajum f)(*ak (20,018 f(M*t) near tin* Paneone lake.’^ 

See (’haid X\ 11 : on this <‘hart Sa,jum is a small distance S\V. of tlie h*tter K. 

If now in lO.'ll we try to continue Drew's Kailas alienm(*nt north-west of 

Sajum we lind no definite ran,e<* alone the Paiigone lakes, and then no ran^c till we 

cross tlie bend of the Shyok river near longitude 78\ [iisidi* the bend of the 

Shyok river we meet tin* Sasir rhlge (letter II of Chart XVII) running down like 

a spur from tlie Karakorum range. Of this Sasir ridge Drew wrote, “ It ends 
“ suddenly at the eonn*r wliore tlie Shyok river makes its great bend.” Chart 

XVII illustrates tlie prol)lem of the Kailas range. The range has been traced 
from L to K on tin* < hart : the Sasir ridge is strongly developed from C to 11 ; 
the range is separated from tlic ridge by the Pangong gap, K to TI. On this 
chart the gap appears to be about 100 miles in length, but Sajum peak is somewhat 
west of K, and the most relia])le map (1925) reduces the length of the gap to 70 
miles. 

It was the Pangong ga]) in the Kailas range that led Hayden and myself to 
regard the Kailas extension across the gap as hypothetical. It is a more difficult 
gap to bridge than the Noang gap in the Nepal-Tibet watershed, because the 
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mountuins on either side of it are not on tlm . i- 

chart of Part I). ‘i’ ignnient (see frontispiece 

C’iiart XVII sJiovvs that the Kailas ran-^e is indiiiod f i . 
range as they cross tlie meridian of 81° I°ain encoi the Karakorum 

quotatiou from the 1907 edition of this book beciuseT'^ fallowing 

quoted with approval by Sven Iledin and Professor 
ranges of Tibet tend to converge at the nol•th-^ + ^^argerie. “All the 
‘‘t lough they were trying to escape through the nIck^T.*'"l P^uteau, as 

passed the neck they separate afmin but 1 • i ^ bottle : once havini^ 

“sufler from extreme compression.” ' As farTs^’wr^ Passage they appear to 
indications the Kailas and Karakorum mn'es .ml 

about longitude 78°; what happens to them Xn 1 nT contact 

without geological iuTCstigatio™ «mot be discovered 

W, 7W. „e 7U, Mountai,^ o^Z,-r 

qii,. Q . . , . SasIR Ridoe. 

Jlie Sasir ridge is about 60 miles loim +i r. • 

at the SJivolt; it,, importance in gco.,r,nhv i, d ^T“ end 

SI,yok-N„l,ra ...onp peak,, the hVliat of !,« ex ?!>*'’" “ 
a d«l,ke to altering ctablishcd no.nLl„t„te ■ „ „ 1 liave 

t» geograplicn. As the liigh group „f parks’ l',. ' T “l'«logy 

Shyok-Subra watershed” |jeaka, 1 in' tivour of 'Tl ““ 

they stand the ” Shyok-Nubra watershcl thisi t? ““ ""'h 

Jtaton ; the river Knbnt flow, between two fl, „ 'cd to 

0 winch are watcmhetls and both of which are nan.ed “ S ,v“rvT''''"'‘"'“- 

1 he hhyok river flows down on the north-east sidp f +1 J'^^’"'^»bra watershed”. 

r«.nnl and flow, back along the eontw " de t ^ ““d then bend, 

« thn. envirotted between two branebe., of the , p' Nnbra 

b«n eonfnsion; the trne Shyok-Nnbt. wal , ^ there i,», 
IVhen n. ,m llontgonterie first find the Shv„rN7 ,"'1 

po^rble to regard them on a north-east Shyok-Nubra 't 7 '» “»» 

-rong to eontinno the nanrc ” Shyok-Nnlna LersW ” 
o ,t.s sonthemnnrt point, beeanse the southern half of thi " 
between two «.eti„n., of the Shyok river mtd i» Ite i f 
s lire basir ridge fr„,„ the pa,, to the Shvok bmd i, 

I hope t.liat geographers will approve my step in naniinv h 7" "““"‘“W ™titv. 
to a Central Asian enstonr. ^ ‘l>« Pas, according 

There ,s no donht that a nmtake in a name was tnade i„ the g 
No. , 2 , .scale ,925. An extension of the Kaila, rauve 1 '"‘‘ia sheet 

gap of 70 mile, to the Sasir ridge nught have l«n a 'Ztx n° 
to end the NaiU, range east of Pangong and then to remJiMe ! , ■ but 

orth-we.,t IS not possible, when the intervening gap 5 ^ 1 “ 

6 gap Has been given up to 
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anotlier niiiLie ciitliim arross it i’roiii the north. This mistake was due to a luis- 
lUKlerstiindiii^ of the term ** Shyok-Niihia watershed". It is thiivS not possible 
to quote tlie Survey sliet‘t o‘J as indieatinu tlie most ])rol)aI)le solution of the 
Kailas })rol)lem. 

But there is one moilern autluuity who I think has drawn tiu' Kailas ali^u- 
nuuit coriectlv, and tliat is Mrs. Visser-I l<»olt . In the (*liart |)ul)lishe<l in her 
book, ihi" K (U'uL'unnH- the Ka.ilas ran»>;e is taken aeross 

the PajiLLoini ^ap and up the Sasir ridee, until it joins the main Karakorum ; 
this solution shows the Sasir ridm^ and the Kailas ra.ni!,e to bi' a bifureation fi’om 
tin* main Kaaakorum, and tlioui;h su(‘h a so]uli«>n may still be hypothetical it is 
a rea.sonal)le hypotliesis. 

ddu* Sa<ir and lla.iamo'^h ridi^i's an* paralhd and similar: th(*y art* both 
about miles lorn;. In Chapter 12, 1 have suiii;estt‘d that, tin? Ilaramosh lidiije 

mav be a bifureation from llu' Kara.korum. linl<im( tlH‘ latter to the, Ladrdvh ran^e. 
In this ehaptm* I have p(unlt‘d out that Mrs. Visser-llo(»ft.‘s drawin;^ lias made 
the Sasir ridLie a bifureatinii link from the' Ka.rakoruin to the Ka.ilas ra.n,ice. These 
idea.s are illuslrat(‘d on ('hart W’ll. whi<'h shows how all tin* hiudi peaks of WesttU’ii 
'Jhb(‘t ran be (‘hissilied into thr<‘e ra.n^(^s : the ranu(‘s a.i(‘ intiu* ri^lai ed, but we 
ra.nuot uroup them into a. *’ Karakoium systiun bera.us(‘ two of the ihrt'c 
ranges (‘xtend outside the Kaiakorum n*uion to Manasai*owa.r, whilst the Kara- 
korum itself eross<‘s ('(‘utral TilaU. north of Trans-1 1 inifdaya. 'To ^roup them as 
a. “Karakoium system" woidd be to expand the n\i;ion Ka.rakorum and make 
it sviionvmous with that of d'ibet, to tlie detriment of both names (see frontis- 
])ie(‘(‘ chart. Fart I). 

Tlie ;;eoi;ra])hiral dillirulty in Tib(‘t, has laMUi diuj to the'. abseiUM^ of indi- 
genous names for mountain ranges. ( hM)^ra.|)lu*rs hav<‘ had to borrow their 
names from provinces or [)('a,ks. It is advisable to introduce only such names as 
will appeal in time Xu the profile. 1'lu‘ name Ka,ia.korum came, into ddbet fioin 
Turki.^tan ; the people of Jhdtistan like those, of dhnkist.an ar<‘> Mongolians, and 
thev had accept(*d the name Karakorum f<u' the pass lon;.f before the advent of 
modern lico^j^rapliy. Jhit Faltistan knows nothiniz of the Sanskrit na.me Kailas, 
and the latter is out of ])laee in the Kara.korum on the Masherbrurn ri<l<.^c (Sheet 
52, 11)25). 

Whilst then we may consider tlie idea that tlu^ Sasir rid^ci is the eonneet.iuf^ 
link between the Kailas and Karakorum ranges, the actual na.me Kailas should not 
be extended on maps further west than Hajum peak (Fangong), and the local 
name hi^asir will intervene suitably between the names Kailas and Karakorum. 
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CHAPTER 14. 

THE GREAT KARAKORUM RANGE AND THE HINDU KUSH. 

Tlie controversy over tlic name Karakorum ’’ was considered in Chapter 3 
of Pai-t 1. In this chapter the controversy over the alignment of this range has 
to be considered. The Survey of India has adopted the view tliat the 
Karakorum range traversed Western Tibet on a uniform alignment, from Hunza 
and peak K“ to the Depsang heights south of the Depsang basin, and that after 
bemg cut across by tlie upper Shyok river north of Murgo (latitude 35"^ 10') it 
continued on the same alignment north of the Lanak La pass into Central Tibet. 
(This alignment crosses the meridian of 80‘^ in latitude 34^ lo' approximately, 
and the meridian of 81*^ in latitude 34"^ 5' approximately, and continues on the 
same course throughout Tibet.) 

Of recent years the hypothesis has been advanced that tlie Kara.k(»rum range 
does not run through Central Ti1)et at all, but that it changes its direction in 
eastern Baltistan through an angle of 30"^ (south of the Rimo glacier in longitude 

77° 30'), and runs down the Sasir ridge to the great bend of the Shyok river 

(latitude 34° 10', longitude 78° 10'), and there comes to a sudden end. Con- 
troversies of this kind always settle themselves as knowledge pi'ogresses : our 
successors in the year 2000 A. D. will be in no doubt about the Ka-rakoium alignment, 
and we might leave the (piestion to them with coiifidence. But as in the mean- 
time geographical na.mes have to be entered upon maps, a summary of tlie con- 
troversy is being given in this chapter in the hope tliat it may prove of some use 
in forthcoming years. It is unfortunate that, the name Karakorum was entered 

by an oversight along the Sasir ridge on Survey sheet 52 of H)25 : as has been 

pomted out in Chapter 13, the sheet showed the Kailas range in two pieces 
separated by a very wide gap of 150 miles, and the Karakorum range was drawn 
across the Kailas rang<' through the gap. 44us was clearly an oversight, as two 
ranges cannot cross one another. The only oversight was in the j^iinting of the 
names : except that the two names Kailas and Karakorum were entered in wrong 
positions this sheet is correct. At the time when the sheet was draA\ n, no controversy 
had arisen over tlie Karakorum alignment. 

Dejiniiions of terms cmj)loycd in mountain geography . — In the Hinxalaya and 
Tibet we meet so many different types of mounfains, that it seems necessary at 
times to refer to them by difl’erent terms. The English language has furnished 
us with four geographical terms, (1) range, (2) ridge, (3) region and (4) watershed. 
From a scientific point of view these terms are not sufficient, but we have to make 
the best use of them. We cannot invent new technical terms, as other branches 
of science do, because a wide public is interested in geography and they would 
resent the introduction of technicalities. 
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Ill 1854 t lie tlirec brothers Selilagintweit were the first Europeans to travel 
across western I’ibet fiom tlie plains of India to the plains of Cliinese Turkistan. 
"J'Ih'V divided all the mounta.ins into three ranges, the Himalaya, the Karakorum, 
tla^ Kuidiin. Th(*y took a broad view and regarded the Ladakh range, the 
KSasir ridge, and the Aghil range as minor details. They described the Karakorum 
as tlie ” main rangi* of ILgh Asia. 

If we were to follow these five authorities we should now allot the word 
“ range to only three ranges of Tibet, namely Himalaya, Karakorum, and Kun- 
lun ; but tliis we cannot do, because we are tied by long-established custom to 
such names as PIr Panjfd lange, Dhaula Dhar range, Siwfdik range. Whilst 
moreover we may agree witli the Schlagintweits that the three primary ranges 
are tlu^ Hinullaya, Kiirakorum and Kunlun, we cannot classify all the mountams 
of Tiliet under these three heads. In Western Thbet the Zaskar, Ladakh 
an<l Kailas range's and the Indus valley intervene between the Karakorum and 
Hinifdaya : tliey iielong only to 1Tbet : in Southern Tiliet the large area of 
Tra.ns-i limfdaya. a.lso intervenes between the Karakorum and tlie Hiuullaya, and 
caiuiot he classed with eith(‘r. 

The Hat to]» of a u ide range freiinently appears to be indeiitc'd liy fnriows 
or trenches running along its summit parallel to its crest-line. The Himrdaya 
has sucli furrows and they liave been called corrugations, the Hindu Kush has a 
long (hvj) furrow, the Karakorum has longitudinal furrows. They are probably 
due to th(‘ excavatiiin of lines of soft rock hy streams : wlien this occurs the 
elevated liiu^ of rock which borders a furrow is soiuetinu's called a range : it 
would bi‘ a.dva.iita.geous if we could agree to rega.rd those minor lines of elevation 
as “ ridgi's Hidges are jiarts of a. range, and are suporjiosed upon ranges; 
genora.lly longit udinally, occa.sionally t rajisversely. I would therefore suggest 
that lh(» following four delinitions be accepted: — 

(1) A of mountanis is a long /.one of elevated rock of considerable 

width and running in one direction; it is an uplift of the Eaith's 

crust ra/ised by horizontal compression, its surface throughout has 
been rtiughly carv(‘d into ehauuels, ridges and peaks ; its lino of 
direction is generally linea.r but occasionally curvilinear. 

(2) A J\lil(ic is a. shoit zone of elevated rock of less importance than a 

range and is freipiently a minor feature, of a range. 

(3) A mountain nyion is tlie whole area of hind covered by the 

main mountain range, by its sulisiiliary ridges, by its spurs out- 
liers and foot-hills. The expression Himrdaya region ” has come 
sjioutaueoiisly to mean the whole Himfilaya area. The geographical 
word “region” has the same meaning in the Himrda>^%'’as the 
Indian word “palnir”. 

( 4 ) A Watcrsh&l or is the line which separates two river 

basins. 
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A word tliiit li;is l)oeu soiuotiiues is system it is iisi'd in 

but with u (liJTereiit meiinijuj;. d1ie /fiskfir “ .systmi ' in i;t'olo^y dennti‘s u 
partieular system nf rocks: it does not corn'N])nnd with tlu‘ Zaskfii* raime nor 
docs it deiiue a particular area <»f ehwatioii. In tlie dii t i(»ua.ry a “ system 
means ’* an orderly arranucanent accordiiiu. to souu‘ common law," l)n(- as huiii; 
as mountains are in orderly ranges ami ridges, we do not- call them “ s\>t<‘ms 
it is only wIkui mountain chains beuin to run al>out in a.p]>areut disordta* that 
thev ar(' callet^l a system 

Tlie broad ra-n^e of the Hindu Kush has bet’ome tlivided by rivers into two 
parallel ranncs, both of whicli are huiu; and iux])ortaJit features. In this case 
geo^rapliers in the tic^ld hav(‘ muned the two coinponejit ranges, thi' Northern 
Hindu Kusli rani>,e ami the Southern Hindu Kush ran^t' ; ami w^hen they refer 
to the whole Hindu Jvush embrachui both the eomp^meut rangtvs, tln^y call it 
the ■* Jiiain Hindu Kusli rangi* ", The same course* ha.s b(*en aelopted in the 
case of the two Kunlun janges. 

The S(‘e*retary of the Asiatic Society of lh*ngal, who is in touch with (Uhaitta 
opinion, has writtcji, '* 'riie ])la.n introdiueel by Ihirrard and Hayehai's Himalayan 
'Mh*ogra])hy in H.)07 of miming the nxain range* of the Himrdaya the* (.Sreat 
“ Himalayan range* has provi‘el sue‘C(*ssfub It is s(*lf-e*xplanate)ry, ami it e*mbrac.es 
‘‘all inaje)!* and mineer features". This e)pinieni fre)m the* Asiat ie- Seeeicty e)f Hengal 
lia.s (‘ne‘ourag(*d us te) make use* of the* name* (n‘e‘at Ka.rakeuum Hangi*. llnele*r 
this name* we* inelude* the ce*ntral Karakeuum, the* Karakeuum wat.i*i'sh(*el, the* 
Balteno, Siachen a.nd e>lhe*r glacie‘rs, the* Shaksgam tre>ugh, the Aghil ranges and 
the Alasheibrum ridge. 


Tan ALioNMitiNr. 

Sim*e Montgomerie maele his surve*,ys of We'stern 'ribe‘t in ISo.l-d.l, the* Survey 
of lmlia.‘s o])inion that the* a.ligume*nt of the* Karake)rum range* juust ))ei continued 
acreess l)e*])sa.ng into (.\*ntral Tibet, has be‘en founde‘e| upeui the* bre>ael geejgraphienl 
principle that a ce)ntinuity of aligume*.nt in one* diree*tiem is a pre)perty of high 
ranges. Alignme*Tits may adopt a ge»ntle curvature*, but the*y do m>t ei.xhibit 

angular beuds. The^ tliee^ry aecepte‘d by the Survey wais thus baseel on tlie fact 

that the Kaiakorum range was tremling towards the e entre of the 'J'ibet plateau. 

Tlie plate*au had not been exjilored, ami had not been open to Kiireipeaii explora- 
tion. In the e-hart of ranges publisheei in Mr. ami Mrs. Vis.s(*r\s recent book 

on the Karakorum glaciers, tlie Karakorum alignment is drawn correejtly across 
Central Tibet. 

AVe have now to consider the modern theory tiiat tlie Karakorum alignment 
does not traverse Central Tibet at all, but that it bends in Baltist&n to the south- 
east and follows the Sasir ridge along the so-called Shyok-Nubra watershed (see 
Chart XVII). 
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TLc lirst occiisiou on wliicli the Sasir ridge was adopted by a high authority 
as tJie Karakonnn continuation was during the Duke of the Abruzzi’s explora- 
tion in I'JOi). (Kdi-alconim and Western Himahiya, by Dr. Kilippi, 1912. The 
spelling of Sasir is taken I'ntm Survey sheet 52 of 1925). It was then advanced 
as a scicntitic theory ; but since 1927 important changes in nomenclature have 
lieen based upon it {Geoijraphical Journal, April 1927, September 1929, August 
1939), as though the* (piestion were no longer open to doubt. 

In April 1927 the (ieographical Journal published a chart in which the Sasir 
llidgii was assumed to be the Karakorum extension and to give the true align- 
mejit to the Kaiiikorum range. (Subsequently published in the Shaksgam report 
Siirve.y o! India, I92S, and in the (.ieographical Journal for Septendier 1929 and for 
January J939 ; also in a ])aper published in the l^roceedings of the Royal Society, 
Scries A., Vol. 127 of 1930). This chart sliow^ed eight parallel ranges rimning 
across the old Karakorum alignment, ami across the Karakorum watershed. 
'The eight ranges were not in accord with the topography shown on Survey maps 
and if produced either to the NW. or to the SJ^l. they departed further and further 
from the old Kaiakoriim alignment. No one of these eight ranges was the 
Central Asian divide ; the ranges were drawn across the true divide ; the divide 
had no representation upon the chart. 'I’he Karakorum pass which is obviously 
on the divide was placed not on any one of the ranges but in a valley between 
two ninges. 

'J’lic question for consideration now is whether the main Karakorum align- 
ment (shown as A to C on Chart XViJ) is continued across Depsjuig from D to E 
or whether it follows the Sasir ridge from (1 to 11. 'The frontispiece chart of Parti 
gives a wider view than Chart. XVII. 

'I’he evidence that has been brought to bear upon the controversy may be 
summarised under six heads as follows : — 

1. 'I’he strike of the strata-. 

2. 'I’he drainagt'. 

3. 'The width of the range. 

4. Heights. 

5. Maintenance of one direction. 

t». Length and contimiity of the aligmnent, 

(i) t^trike of flu s/.mta.— 'I’hia furnishes no iirdication of the line of eleva- 
tion. A fold of the crust may be upraised by horizontal compression alon" 
a line that does ir<it corres()ond with the direction of strike. Stoliezka of the 
(.h'ologieal Survey, w ho died in Ladakh, made geological .surveys of the Chang- 
chenmo-Karakoruru region ; he referred to the “ Karakorum range ”, but never 
suggested that it followerl the Sasir ridge. (Records, Geological Survey of India 
Vol* VII.) ^ J , 
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In the accoimt of tlie Ahruzzi oxpetlitinii Dr. Noviireso had stated that 
“ the Karakorum consists of a series of chains parallel to each other and to the 
Ueoloi^ical zones.” 'riu'se ^(‘oloLiieal zoiu's are inclined to the main Karakorum 
aliuumeiit at an anule of and they follow tin* Sa.sir ali,<j:ument. Mr. K. 1). 

Oldham ot tin? ( !(‘olo^i('al Survey of liulia has expressed his disagreement with 
Dr. Xovarese, an<l ha.s sta.ted his belief that the peaks of K-, ( {a.sln*rbrum and 
Tera,m KaiiLui may all bi^ (»n one ran^e and may beloiiit to the ,i;roup of ran.i^es 
crossed by the Karakorum pass. 

(l!) The iJnnHfff/e. It has bt'en armied by a.dvocates of the Sasir ridi^e 

alignment that tlu* (h‘j)ressi<»u in tlu‘ main Ka.rakorum range at the divide 
betw('(*n tlu' Shaksgam and Xubra rivers is a proof that this range is not 
continuous, and that it does not. tnuid a<*ross Di'psang towards (entral Tibet. 
The Shaksgain-Nubra <h‘pressiou is held to prove that then* are two ranges 

inclined at an angle to th(‘ main alignnuMil , one from Teram Kangri running on the 
north-ea^l side of tlu' Nubra. river along tlu' Kasir ridge and the other from K- 
following a ])ara.llel t*ours(‘ on tiu' south-west side of tlu‘ Nubi*a river. This 

liypol hesis riM-alls tlu^ (*a.rly history of Ifimrdayan geography, when explorers tried 
to ih'duct^ the conhgurat ion of tlu^ Himalaya raiigi^ from the courses of the 
rivers. In 1807 (hjitains llaptu* and Webb explored the sounx' of the (hinges, 
and report(*d that th(‘y had rc'ached the sounu* witliout crt)ssing the Himalayan 
range. They had not realised the possibility that the gorge whicli they had followed 
had been cut by the river through the great range. On the Karakorum the 
Nubra is cutting a gorge like th<‘ (Janges has done, liy means of its gorge the 
(Jaiiges was able to i*apture the local Tibetan drainage, and if the Nubra is 
allowed time it will possibly capture the Shaksgam drainage. 

Tn 1849 a mistake similar to that of Raper and Webb was made by Hodgson 
in Nepal : he argued that the great lliiniXlayan peaks could not be on the same 
range, because tliey were separated ))y river gorges. The Hodgson mistalo'. has 
become historic. Sir Clements Markham summed up the Hodgson controversy 
in 1871 by saying that a range does not cease to be a range if it lias been 
“ cut through by a river.” Lines of elevation do not follow the courses of 
livers. 

{3) Width of the Karakorum -When a range appears to separate into 

two ranges the relative widths of the two component parts are useful data 
when we have to decide wliich is the main range. Tlie width of the southern 
slope of the Karakorum range from the (Jasherbrum crest-line to the bed of 
the Shyok is about 50 miles, and if we assume that the crest-line is over the centre 
of the range the width of the northern slope of the Karakorum will be 50 miles 
also (that is, to the bed of the Raskam- Yarkand river) ; the total width of the 
Karakorum range at an altitude of 12,000 feet will thus be about 100 miles. The 
width of the Sasir ridge at the Sasir pass is 21 miles, and in its widest part is only 
30 miles. Thus the evidence deduced from the relative widths leads to the 
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lliiit tlio iiiirrow S;i,sir ri<l<*e ranuut be tlie eoiitinuation of the great Kara- 
k'onini range. 

(/) UrJafin^ hcijihts, The lollowiiig is the cvideiiee Funiislied by lieigiits of 
ob^<*/v(*d ja alvs. Th(' Sasir i'idge has a hiuh uvoiip of peaks which exceed 25,000 
h't'f : ilic /)(‘]).s;mg aligunirait ('a.iTi(‘s ]>ea.hs of 21,000 feet and a few ex(‘eedmg 
22,r>00 IVet. W'esI of tlie Slivok gorge a peak of 2*1,000 feet nia-rks tlic l.)e])sang 
a.huiinient, a,u<l <‘a.st <»l tin* goi'g(‘ is a> ]K*a.k ol 22,71^0 leet, aiud iinother of 21,900 
f(*<‘< fiiriher ra.sl. If lln'se J(‘lafiv(‘ heights were our only available evidiuice we 
might Ix' 1(‘mp1(xl lo d(‘eid('. in favour of the Sasir ri<Ige alignment, but a solitary 
lieight or two is not. eonelusivi^ evidenee. Ibika-jioshi a,nd (luila xMandhTita whieli 
are both higlier tha.n the Sasir peaks are on no great range. h'or i:iO miles 
from the Xun Kun p<*aks to Xanga Parba.t, the (beat llinirdaya llange does not 
show a pea,k of 20,000 b^et. The l)(‘psang alignment of th(‘ Karakorum is thus 
eonsid(*ra,bl V higher 1ha,n this part of the (beat Hinifda-ya.. 

If our pr(‘dee(‘ss<»rs ha.d relied U])on solitary high ])ea.ks, tliey would have 
been le(| a.st?'a.y in 1h(‘ eas(‘ of tlu' llimalaya.n alignment. In the (langotie. basin 
tw(*ntv miles in rear of the IIimrdaya.n p(\d\s of Badrinrdli and Kedarnath staaids 
1h(‘ Zaskar ])ea.k of Kamet, which is 2,r)(H) f<*et higher tJia.ii either, but. tlu' Zaskiir 
range is not the main rangi*. X('ar flui Suth‘j the Zaskar range ea.rries the high 
])eaks of Shilla and Uiwo Phargyul, which are A, 000 fech higher than a.ny |.)ealv on 
the eorrespomiing s(‘eti(Mi of th(‘ llimnlaya, but thi‘. llimrda.ya is the main range, 
not the Zaskar (sec^ Chaits XXIV and XXXI). It would therefore be unwise 
to ba.s(‘ the Kaiakoiimi alignment upon a. single gr<»up of pc-aks. evim if they do 
rise aboN'i' 2A,000 hal. 

(o) MaihlccdHCc of cue (lirrctioa. In Chaat. X\ll tlu* er(\st-zono of liigh 
p('a,lNS (a.bove 2A,000 feet) follows a. <iii'eet- alignment li'om A to (' thi'ough Baltistan 
for Uio miles; and if we i-ontimie this aligmnent on oui' maps it will cross l)e]^sang 
at n and ])a..ss through towa.rds (Vmtral ^Tibet. II liowtwer W(* deei<l(*. to eontinue 
the A(' alignment down the Sa.sir ridge li'om (J to II, w<‘ ha.\e to bend it at (t 
towards the S(»uth, through a.u augU^ of :>0 (h'grees. 

llu' I liiurda-ya.ii ranges show' g<*nt le curves. ])ut they show' no smhhm lamd tlirough 
:>0 (h'grees : this ilia.ngt' in dir('ction is a distinct obi('ction t(.> tlu' Sa.sir alignment. 

(d) Lccijfh (Odl (‘ 0/(1 f H Hit if of t/i(' ((hf/ii ///('/if . — I’Ik' Sa.sir alignment ends sud- 
d(*nl\' at II ((.luirt X\ II) at tlu* river Shyok, — only (»0 nuli.'s h*om its coniu'cdion 
at (1 with th(' l\a.rakorum. The a.dvo(*ates of the Sasir alignment hav('. n(_)t men- 
lioiu'd this fact, uoi- consideri'd its Ix'aring upon the controv(‘i*sv. On the otlier 
hand »Sv('n lledin has shown that a giaait ia.ng<‘ C(mtinues fr<jni t)('])sai\g 1) to K 
and across Tiix't : this ra.ngi' is a, c(»nt inuat ion of tlu' same Karakorum align- 
UK'iit AO that runs tlirough Baltistan for 1(H> mih\s. The evidence discovered 
by Sv(‘n lledin is V('ry impodant a,nd indeed conclusive, (.'ontinuitv of align- 
UK'ut is th(‘ most important evidence of all (Oliart JjXXXIX, Vol. VII, Sven 
Ib'dius SiHilliCiii Tihii), 
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hi Aut rust Sveii Ih'diii crosstMl iho Karu.konnu ruiiuo iiour tlu' ]K)iut hf 

GO miles east of the La. In liis hook *’ Traas-H 'nnulfuid Vol. L p. 70, lie 

refers to this seelion of tlu* Kai‘ak(»nmi as tlu* eolossal ridire of (he Karakorum 
“ iiiouiitaius ruiiuiim ]iirh( through Tibet. " Still furtlier t*a.s( lu‘ airaaii er(»ss(‘<l the 
“ erest of the Karakorum.** ((dia.]>ter \*11). A yi‘a.r lat(M‘ iu Deeeuihei' 1007 
lie followcal tho u)>j)(‘r Shy<»k rivt*r through the .Muriro d(*lih‘ into l)(*psaim; avoid- 
inir Ihe Kaiakoium pass he asrcuided tlu‘ l)e]>sauu \ alley ea.st\\aad, “so as to 

“ a.ri‘ive at the uiaiu crest of the Karakorum rauLie.** (\*ol. 11. p. -KL) 

As we th(M(*lor(‘ ])os^(^ss so much (^videma* in fa.vour ol tlu* TilM‘1a.u <*\h*nsiou 

oi t]u‘ Ka.rakoium laiuae. it is adxisahle to cofisidcr lu»w t(» na.uu‘ this <‘\t(‘U'<ioii, 

as it t!‘a\(‘rs(‘s Tibet, lu Afiihauistau aud t'hitrrd tlu* \\est(‘ru section of the 
ratiire is known as tin* llindu Kusli : in linn/.a aiid ladtistan it has bia'ii iriven 
tlu* d'urki name Karakorum. Tlu* Sur\(‘\ of Lulia had al\va\s looked lorwa.rd to 
discoverin'^ a. Tii>eian ua.nu* in Tiliet lor the (‘a.stcin S(*c1 ion : lint Sv(*i) lleiliu 
found no Tibetan nanu*. lb* thinks tha,t the Karakorum ma.v ineiLie in hai.stei*n 

ddb(*t into the Tail'.: La ian'_i<*. but this coniu'ction has not b(‘(‘n |n-o\'4‘d. (TIui 

d'aanj liU. wa,s cross4‘<l by lhi*j('va Isky ai«d Kisheu SiiiL'li : it is tlu* wa.1('i-part iiijr; 
l)etw(*en the ^^'lln:tse arid Salwee n, aud was said by Kislu'U Siniili to possc'ss s(*vri-a.l 
snow' peaks.) In tlu* al)S4‘nce* of a.uy 'rilM‘ta.n na-uu*. S\'en lb*din has continued 
the jraam* Karakoirim ahme tlu* ranee into (’t'uliaJ 'Tilx*!. aaul W(M*armot- ^lo better* 
tha.!\ follow' his (*.\a.mnle. lb* ha.s always e*ndeavou rt'd to inti'oduce* Tilx'tan uaino.s 
\vluu‘(*v(*i* tlu*y were* in ,e4‘]u*ral or lo«*a.l use*: he* has shown tha.t tlu* Alin,‘i. Kangri 
peak is on a, Tibe*tan lan^e* semth of tlu* Karakorum (se*(* fren»t-ispie*ce* e*ha,rt. Part. I) 
anel lie* has irive*n the* olel d'ibe'tan nanu* Alin;.' Karnrri te) this r*a.n;i^e*. ddu're is 
no ere*a.t obje*e*tion te) e*xte*ndina the* name* Karakorum i]ite> (\'r)ti‘a.l 1dbe*t : t Ini 
populatie)!! is searity ainl iionnulie- anel the Ihirki and Tibe*ta.n la.n;iua,ee*s be)tli 
bedeme te) the* Moiieoliari family. Many raiiues in Ne)rihe*i*n ddbe*!. have Turki 

na.mt*s. It is to be* ]ie)])e’d that iie*e)M|’a.]>lu*rs will a])pre)ve* e)l the* e*.\t e*usie)ii e)f the) 
name Karakeuiirn. Such a ste*]) will ne*e'e*ssitate* one* irnportaait clian^u* : we* must not in 
future re'j)e)rts s])e*ak eif J)e*psanii and the* Pinu) irhu ie*!* as the* hka-st(*rn Kar‘a.ke)rum. 

Thr Coin /)(}firnt Corls of flu- Kfuahoiom /iV/z/e/e'. In the*, 7th Ve)lume* of his 
work eiri Se)uthe*r'n 1dbe*t Sveui lb‘diri lia,s eive*n a, cornpre*he*nsi ve definition e)f the 
ex])r‘essinn “ Karakorum Pariee* “ : the* Karakeerum Ha.n;.;e‘ ”, he* wr’e)te*, ‘‘ is the 

bae kboiu* eif 1 1 iiih Asia. ' II we a.e‘C(*pt this brtiad vie‘w% enrr disa;j^re‘e*ine*nts about 

the* aJiumuent and the* w'a,te*rslied 'vill elisa-ppear. 

At the* be*jiinnine of this chapter* I endea.vour’e‘d te) de*fine* the W'orels ran^e 
aud ridin*. A raiuie^ wa.s a<simLe‘el to be a lorn: irnportaait line* of elevat.Cfl 
roe'k ; a rielue* a shent. line* of <d(*va.t<*d rex-k of minor irnportaiiee : the difTeronce 
between tliein cannot be numerie'ally de*fineel and has to Ire left to the jud;^ment 
of ^reouraplrers. J3efore we can elecide wdrich rkl’ies ai‘e (*om])onent y)arts of the 
Karakorum ranne, we have to take into consideration tlie latter’s wddth, wJiicli 
we have alreaely assumed to be about 100 miles. 

I 2 
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The widtii of tJie southeni hiilf of the Ilinialavii from its snow-crest 
lo the jjliiins of India is about liO miles in Nepfil, 100 miles in Garhwfil, 110 miles 
in the Punjal) Jiill states : whilst howevcu- we can see the Himfilaya rising from 
tlie low ])laius to tlie .snows, tlie lower lialf of the Karakorum is buried below the 
plateau and is hidden from our view. If we take the long Shyok Valley west of its 
junction with the Nubra as the visible foot of the Karakorum crustal uplift, the 
width of the southeni half of this uplift from foot to crest is 50 miles. The 
Shyok Valley is over 12,000 feet above sea-level, and if the Karakorum were 
visible like the Himalaya (h)wn almost to sea-level the width of its southern 
half might be 100 miles, like that of the Himalaya. If on the other hand avo 
could flood the Himfdaya by the sea up to a depth of 12,000 feet, its visible width 
would not exceed that of the Karakorum. 

It is then reasonable to assume that the width of the southern lialf of the 
Karakorum fold is 50 iniles at 12,000 feet, and also to as.sume a similar width 
for the northern half. The total width of the ‘‘ Karakorum Eegion ” in Baltistan 
will then be 100 miles at 12,000 feet, ami it will extend from Hie Shyok Valley 
on the south to the l{a.skam' VTirkand Valley on Hie noiHi. South of tlie Sliyok 
Valley we meet with the badnkJi range ; north of the liaskam Valley we are in 
the Kunlun region. 'I'lie Karakorum Rangi* is the high zoiu: that forms the 
central belt of the Karakorum llegion. 

When we (smie to consider the eompouent jiarts of this range, it is n('ce,s.sary 
to bear in mind that wlu'ii a fold of the earth's surface is uplifted by crustal 
compi'ossion, it. is eoin])osed of all kinds of rock, some hard and durable, some soft 
and friable. When an eiigiiu'er erects a biiihling of stone, lie selects his material, 
but nature makes no .selection ; when an enginei'r is making a road across the 
llimrdaya, he occasionally has tobla.sta wall of hard .solid rock, and he occasion- 
ally has to cross a mountain that is perpetually sliding and blocking liis excava- 
tions. It is therefore not surjirising that the whole Karakorum region after 
<'enturies of exjiosiire to the weather is (aiviwi'd with rock excrescences and rock 
hollows. As moreover the uplift of the range may have been a. gradual process 
extcaiding over long ages, the irregularities caused by weathering may Jiave been 
accentuated. 

The ])rineipal ridges on the southern .side of tlie Karakorum cre.st are the 
Haramosh, the Masherbrum. and the Sasir. In Chapters 12 and 13, it lias been 
suggested that the Haramosh ridge is a link conneeting the Karakorum with the 
l-adfikh range and that the Sa.sir ridge is the conneeting link with the Kailas 
range, both these ridges having been upra.ised by the collision of the Ladakh 
and Kailas ranges with the Karakorum. The Sasir ridge has the appearance of 
being a high nnassivc sjiur of the Karakorum. 

The Masherbrum ridge carries the high Masherbrum peaks, and it runs 
parallel to the main Karakorum crest-line, 20 miles soutli of the latter, and 
continues as a marked ridge for about 60 mile.s : it is separated from the main Kara- 
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koruiu crest )>y tlie di'ep trough of the Jinltoro uhicii'r, Pr. Arthur Neve thou^lit 
tliat the Masherl)ruin ridue was a second Karakorum ranue runiiiiiu ]>a.rallel to 
the main ramiC. But the most mochnn maps do not support this theory. 41ie 
(in^at Karakorum ranui^ has a. whle crest zone furrowt'd by the Baltoro : th(» 
RJaslierhruiu ridue is a secondary cn^st of this w'idi‘ raiiLie : it is a st'condary 
feature of tlie LU’eat u])lift. Its lemtth is short, for it conjoins with the main 

Karakorum crest at the Ihdtoro-Siachen divid<\ (It is possil)le to draw' one 
ranue from (hisherhrum and Tera.m Kaimri ahm*^ tlie Karakorum watmsluMl, and 
a second raiiue from Masherhrum across the l)i‘psaim f^oii^e at ,Mur;io : but tliis 
analysis destroys tlie unity of the ureat ramre which is tlu‘ dominating feature t»f 
Western Tilx^t ; see Chapter Kk) 

The ])rineipal ridiri's on the northern shh' of the' Karakorum ertvst ari' th.e 
Afihil ridi>(\ the Karakorum watershed, and the llunza wattu’shcal. ddu^si' all 
appear to be minor features <d the unsit uplift. In the \\){)1 lalition of this book 
WT took an exaizii(*rated view' of the importance of tin* Auhil ridiit* : owin^ to 
our mistake in traianii tin* KaraJeorum aJiunnumt too far south in its passage a-(‘ross 
Tib(‘t, W’(‘ W'lM'e led to a.ttril)ut(» somo hi;ih ])(Mks disi(>ver(Ml by Deasy in 
189(i to th(‘ Ayliil continuation: but Dcmsv's [X'alcs belomi to thi‘ Karakorum. 
We ma(h‘ it clear howcvi'r in Itttt? that cair Aiiliil a.li<jnm(*nt w’a.s conj(‘ctura.l. 
P'ili])])i's and Wood's surveys in ItMit north of tin* Karakorum showial that 

t]ier(‘ was no Amhil lainji'. Masons survc'v ol tin* Shaksuam X'alley in 11)2(1 

show(*d that there* is an Aiihil ridiie* about KMi n)il(‘S louy dividimr tin* elrainai^e 
of the Sliaksjiam and Baskam rive*rs. It is only a minor surface leal lire* wdnm 
com])ar(‘d with such mii»hty ramies as the Karakorum and Kunlun. 

'Ihe SiU'vey of India has looked upon tin* Karakorum wa,1(*rslM*d north of 
tin* I)(*i)san^ basin as a com])oin'ni ])art <»f tin* Karakorum ra-ime*. In 1820 
Moore roft and in ISo*! funninnham ami Schlacint w’(*it wen* justili(*d in sla.t im; 
tliat the Karakorum Ka.nue was the Cential Asian Wa.1(‘rsh(*d. In n*cent tinn*s 
their view has been dis))ut(*d, but if wa* take a broa,d view' w'c ea.n have lilBe 

doubt that tJm ivtitcrslifd Is oh the Karakormii . The Surv(‘y has n(‘ver b(*(‘n a.ble 
to survey the eastern limits of tin*. I)e])sa.m' basin b»*yond tin* lja»hlkh bord(*r : 
but Sven Hedin's ex])lora,tions have* led him to In'lieve that the w'a,t(*rshed ranire 
is a bifurcation from the Karakorum at the Bimo ulac-ier, a.nd that it continues 
in close parallelism to tin* main Ka.rakorum tlirouLdi Tib(*t. The Karakorum 
W'aterslu'd is twenty mih‘S in rear of the Karakorum crest-line in Depsan;/, It is 
30 miles in rear of the Karakorum crest-line in llunza,. A recession of the 
watershed by twenty miles is notliirpu extraordinary in the IlirnTdaya, At the 
source of the Jadhyan^a bramh of the fJanues, tin* Jelukhaj^a pass over the 
Zaskar range i.s eighteen miles in rear of the Zaskar crest-line. 

The Bhote Kosi and Dudh Ko.si rivers (ChaiT XXVIll) rise in the Great 
Himalaya range but nortli of its axis, tlic former at the 1'lianglang pass (18,460 
feet), the latter at the Pangula (20,000 feet). These passes are not situated on the 
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axis of tfio Croat Tliiiiiilayii, but thirty or forty luiles in rear of it. IJio rrters 
have cut tliroiij'li the axis and erest and tlie pa.sses cross only the northern flank 
of the ranye. Similarly, the ]>as.scs hito Tiljet from the Tista basin, the Koru 
(]fi,900 feet), tlie Na,l<u (18, 1 8(1 feet), the Dongkya (18,100 feet), are over the northern 
flank of th(! Great flinmlaya, but imt over the axis. The peculiarity which differen- 
tiates the Kara.korum pass from the Himfdayan pas,ses just mentioned is that it 
has on the south side a longitudinal trough, but this may have been carved out 
of soft rock by a glacier or streaju, and is a miimr feature. 

Tn Ikirt I of this book I explained that geographers in writing of a, complicated 
mountain rang(‘ are obliged at times to take a synthetics view and to reganl the 
range as otu> great whole, whilst at otlu'r times they have to take an analytic view 
and discuss various jearts of tlie range .separately. 'I’hcse two views are not 
antagonistic; Sven lledin spea,ks of the '■Karakorum range” as the backbone 
of High Asia : this is a syntliefie view. He also speaks of the " Karalvorum 
“ w'aterslu'd raaigi* ”. aaid this is a.n analytic view. It^ is dillieult to avoid using the 
word “ rang!' ” to denote at times th(> whole wide elevated fold, and to denote 
at other times a. long subsidiarv line ol (levation : but we can always make our 
moaning clear bv adding an explanatory word, the main range or the " w'ater- 
“ shed range.” In the Hindu Kush, for exa.m[)le. wc^ are at times obliged to refer 
to its two parallel walls a.s the "Northern Hindu Kush’’ and the "Southern 
“ Hindu Kush ”. At other times we ( lass both walls together under the title, 
the "Main Hindu Kush Range”. 'Phe Karakorum watcrslu'd is to the main 
rangt' whati a man's arm is to his body, and the pass repix'sents his liand ; the 
arm and tiu' ha.nd are parts of the body. If the 'Pibet plateau wm'e renuived 
and we could see the Ka.rakorum ra.nge standing upon sea-level, the Karakorum 
waterslu'd would be standing alolt and would obviously look as if it belonged to 
the range. It would, in fact, appear like the Masherbrum ridge, which is the 
same distant^' south of the main Karakorum crest-line as the Karakorum w'ater- 
slu'il ridge is noith of the Dejisang civ.st. 'Ph(“ l.)e])sang basin lying between 
the Karakoium watiu'shed and the crest-line, if tilled by a glacier like the Baltoro, 
would apjiear part of the Ka.ral\orum. 'Phe Haltoni trough, the i8liaksgam trough 
and the Hepsang ba.sin are hollowed corrugations uiion the great range, such 
as arc s(>en m the Kumaun Himrdaya, and also in the Nepfd Himrdaya between 
Mount. Kveresl. and (.'luimlang. 

'Ph(> llunza watershed is also a minor feature of the Karakorum on the 
lattei's northern think: it eorres]»onds to the Karakorum watershed in Depsang : 
till' connection betwi'cn tlu'se two watei'sheds north of the main Karakorum has 
been destrovi'd by the tshaksgain drainage. 'Phe most probable e.xplanation of 
tlu'se two watersheds protruding north of the main Kara,korum alignment i.s that 
they are lioth lelics of the original northern flank of the great Karakorum fold, and 
that the intmvening parts of the northern flank liave all been destroyed bv the 
dranuigi'. 'Phe watershed in Huuza has receded behind the Karalowum crest- 
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]iiio to ji uM'aliM* tliau in lK‘|»>aiii:. As this i'('r<‘ssi<n\ |H(>Lin‘ss(\s nnd the 

\vat(*rslu‘<.l ridiii^s tn(>V(.* noit li\s aids dn\\u tla* llank <*f llh‘ fold, thaii' lu'ii;hts will 
jj^radiially (haliiia. Tliis has alrradv o(< unt‘d to a cniaiii oxliail : tlu' lltinza 
^\ ataislKal, which is i\\ a iii'catcf distaiici* !i(»\\ Lchmd the main cri'sl than tlio 
])c])saiin watcishcd, is not so hiuh as tlu* laltci ; its peaks and its passi's aiH' on 
llie a.V(‘ra.u‘‘ han lowin' than thi»s(* of tlu‘ lh‘psa.nn watinslu'd. 

I'jlsh'i'U I', t h If sidtf (if l/ft l\ fh'fl liUt H IH lliiiiiji'. S\ en lledlll s i‘\ plol’at It Mis of the 
"ril)etau contimiati.on of i1m‘ Karakorum lanue havi' .shown that two ra.ut;e8 
more' or h‘ss para.lh‘! trtnid side In si<h‘ thioimh 'lihet. Svtm lltMlm iiaiiu's thtun 
the Noitlnun Karakoium and tin* (’tuitral Kaiakoiiim (Smillhiji Tihrf. WA. \11, 
(’ha])((*r LX 1 1. Plat.e lAXXIX, pant' ."iSC)). He was not a.hh‘ to provt' that tlu'se 
two ranees were l>oih (ontimioiis: h(‘ dis(a»ViU(‘d lutMks, t‘sp(‘eia.lly in tlu* (Vntral 
Karakoium. IL* also Itanxl simrt latmal rithji‘s appt'aiine on tin' nortlnu'n lla.nk 
of liis Xorthiun and on tht‘ soutlnun llank (d his (eiitial Karakorum. ( )ni‘ im- 
portant hu t st'cms to staaid out. elearlw naiutdx that. a. 'ji't'al a.nd with* Kai'alnU’UiU 
fold sti'idehes acres'' Central Tilad as lar tost as loiieitinh^ So. This fold seems 
to lie made u]) <»f tw<» ranye'-. like* tin* two walls t»f tin* llimlu Kush : hut. t h(‘ close 
relationship of these two ramjt's to oin* anothei', and llaur part inu'ship in t>iie fold, 
S(MMu to 1>(‘ molt* clt'aily in ('videnct* than tluur st^paralion into tlillercmt alignments. 

Notls on riiK Shaksc.vm nv Mt.iou K. .Mason, who kxiu.oukd rr i\ 

IIPJCL 

The Sliakstia.m \ alk'V, ( hi(Miiili<Mit its lentil h, doe.'- nnt. < ouhn'm to tin* stiike oi the I'ocks 
of the jwntieh on eilhei* side ot it. nor i.- it, juirallel to the ttr.mite "iiei^s nuclei ol the Karjikorum. 
it mav he dlNlded into lolir sectiiMls: 

(1) Kioin its sourer lor a distancr of ahout \2 miles, the Sha.k'.tia.ni valley is jiaralkd tc tins 

strike ami its hrd l.dls tiom 1 7 nnu jr.-t to p; L'nu |r«-t.a lall i)f ahout, 1 lU had, p^T 
mile,. 

(2) Kiom this j)oint it^ ci)iiise is slijhtly noil h < f v\(‘st, and tin* river Hows in a, hioad valley. 

In this se< ond .sr< li(»n the hrd falls liom Ih.jno fret to ihoiil, M,t»n(l Irrl in ‘Jt inih'H, 
or o]d\' t;»; fret pri mile. Durmti its ionrsi* hr|r tin* Shaksjjam i.s led hy two laiLUJ 
tilariris. the Kvati-ir ami the Sinttyr. 

(A) rin* thiid sect ion contains the north west <<»iuse f»f the ]i\ri' and i.s parallel to th(i line 
of the hard liniestonrs (d tin* C hasherhi nms and (d' tin* lidyrs hetwecui tlni Chislicr- 
hnini, the Krdok. the Stayliar, tin* Sin;zve ami the KvaL^ir ^'laei(‘rrt* In this sec- 
tion tin* vallevd>ed falls from ahont I I.CitMl fret to ahout. PJ.'JnCt fe(‘t in 25 miles, or 
ahont ltd feet per mile. 

(4) In tlie fonrtl) .section tin* Sliak.s^nun valley wliile liemlinj.^ westwards eiits aerosB 
the strikt? diagonally, until it reaelies the junction of tire Sarpo La£(^o. Tlie fall 
in this stM'tion is ayain reduced to ahont 5(1 f<*et, per mile as the river cuts down its 
lied wdtli ditrnnlty in the lianler !imestone,.s. Al>ove this junction tlie Shakst^am 
is narrow, with hard limestone cliffs on eith(*r side ; below the junction it suddoidy 
widt*ns out, and ehan^/es direction to the north-west. 
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The Hindu Kush. 

’J’ri-oiiom(‘tri(ii.l observations and topographical surveys have led us to be- 
lieve that the Hindu Kush is the western continuation of the Great Karakorum 
Range of Haiti, and tliat it is made up of two distinct parallel ranges. 
'I’he Knipcror Babar in his memoirs and the Afghans of the present day have 
taken a broa<l view and have regarded both ranges as component parts of the 
Hindu Kush ; topograph if^al surveyors have discovered (1) a main crest-line standing 
in front and cut through by rivers, similar to the Karakorum in Depsang and 
Hunza, and (2) a watershed range behind, .similar to that in Dep.sang and Hunza. 
At the Darkot jjass the watershed range of the Hindu Ktish is 11 miles in rear 
of the main range. 

The Great Karakorum Range of Balti passes north of the Hispar glacier ; it 
then cui ves round north of Hunza fort and south of the Batura glacier, carrying 
peaks of 24,U()U feet and 22,000 feet as far west as longitude 74“^ 20' (latitude 

40'). Ilert^ there is a gap e.xcavated by the Karambar river, but the same 
range-alignment is continued west of the Karambar gap by a peak of 24,001 feet. 
Lhitil lb27 our ideas of the Himlu Kush had been based upon surveys made during 
the Afghan wars and on boundary commissions ; the recent survey of Chitrrd has not 
alfogother (ionlirmed the idea of two parallel Hindu Kush ranges. Colonel Lewis 
regards them as one range. 'Che Chitrfd Survey has given greater definition and 
prominence to the Hindu Raj range, whitdi is a branch of the Hindu Kush ; see 
Chapter 25 of Part 1 1 1. 

Westwards from 'I'irich Mir the Hindu Kusli continually throws off minor 
branches and declines in height ; in longitude b8-g'’ its peaks rise above 16,000 
feet, in 66'' they rise to 12,000 and in (>3° they hardly reach 10,000. Except for the 
passage of rivers, its alignment though curved is continuous for 150 miles, from the 
range we call Karakorum in Hunza, to the range which the Afghans call Hindu 
Kush, 

liattf/c curvature . — The Great Himalayan Range has a curved alignment; and 
at the place, wlnuc* the curvature is sharpe.st, the range has suffered greatly from 
erosion. It is tiuc that the Sutlej breaks through here, but from comparisons 
with other Himalayan gorges it seems probable that the Sutlej was not the 
main cause of the destruction but that it broke through because at this point 
it found a very weak spot in the range. 'The Karakorum-Hindu Kush range 
has in Hunza-Chitral a sharper curvature than the Hinnllaya, and this must 
hav(; strained and cracked the rocdcs out of which it is built. The Himalaya 
curvature is convex to the south, and thus turns its back upon the rain-bearing 
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winds. The Hindu Kiisli curvature is concave ti> tlie south, and opens its anus to 
these winds. The Hindu Kush thus furuislios its rivers with a converging basin, 
wdiieh lias enabled them to cut the range into fragment s. 

The Tirich Mir fcu///c.95.--Noi*th from Tirii-h Mir a perpendicular buttress 
projects from the Hindu Kush and dellects the Oxus to the north ; it resembles 
the buttress of Kainet, and in the same way as the latter issues from the culminat- 
ing poijit of the Zaskar rang(\ so <loes the former protrude from the Hindu Kush 
at tlie jilace of its greatest vertical expansion. 

Passeii over the Hindu Kush, The beds of the great rivers that pierce the 
Southern Huidu Kush range provide thoronglifares. and the number of well- 
known ])asses over this range is conscipiently not large, 'llie Harkot (15,000 
feet) is perlia])s the most imjjortant : it crosses th(‘ range opposite to the Haroghil 
(12,400 feet) and Shawitakh (12,500 feet) passes of the Northern .Hindu Kush. 

The Northern Hindu Kush is pierced by a few torrential streams, but by no 
great river, ft is crossed by an extraordinary iiumber of passes : west of longi- 
tude 07^’ there are the Sliarak Kushta, tlie Barkak and several others between 
10,000 and 11,000 feet. Further east then‘ are tlie Irak (1. *1,500 fe(*t), the Chahardat 
(i:i,000 feet), cr(>ssed by tlie Afghan Boundary Commission in 1880, the Kaoshan 
(14,:M0 feet), erossi'd by Alexander th(‘ (Ireat, and the Khawak (11,040 feet), a 
great trade route. N(»ar the trijimction of the basins of tht^ Indus, (4xus and 
Tarim, there a.ic numerous passes which av<M*age in lieight about 10,000 feet, two 
of them however lieing low, namely the Baroghil (I2,li)0 feet) and the Shawi- 
takh (12,51iO). 

'J'he length of the Karakorum-1 lindu Kusli range from Tirich MTr to (\nitral 
Tibet is 1000 miles, the hmglh of the gn^at llimfilaya range from Nanga Parbat 
to Namcha Harwa is 1500 miles. Th<‘ Karakorum-I lindu Kush range follows a 
curved alignments concave to tlie smith (frmit isjiii'ce chart, Part I), the Great 
Himalaya follows a < ui vimI alignment concavt^ to the north. 14ie curvature of 
tlie Himalaya is very <’onspicuous up<ni maps because the mountain range borders 
tlK‘ tlat low plains of Northern India ; and it has attracted the attention and 
interest of geologists. But the curvature of the Karakorum-Hiudu Kush range is 
liiddcm upon ma])s, amongst surrounding mountains, and it has received no 
attention outside geography. 

(Tlie recent surv^ey of Chitn'il has brought to light certain errors in the original 
survey of the Hindu Kush ; see Chapter 25 of Part I II.) 
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CHAPTER 15. 

TRANS-HIMALAYA. 

The mountainous area ol Tibet now known as Trans-Himalaya was discovered 
in 1906 by Sven Hcdin, and was explored by him in the years 1006-1908. He 
made seven indejjendent crossings of the whole Trans-Himalaya region in difEer- 
ent parts. His interesting account of these explorations is to be found in Volume 
HI of Southern Tibet. In its central part Trans-Himalaya is 140 miles wide 
from south to north and extends from latitude 29° to 31°; it is about 600 miles 
long from west to east, and extends from longitude 81° to 91°. 

Tlie (‘astern and western sections of the Great Himalaya range are both 
hoxit northwards by the Himalayan curvature, and these two curved arms em- 
brace Southern Tibet beUveen them. The tw'o lesser ranges of Soiitheni Tibet 
that are situated in rear of the Hinullaya are curved in approximate parallelism 
to the latter. The centre of curvature of all these three ranges is near latitude 
39° 30' and longitiuh* 87° 50'; but this geometrical centre is only a theoretical 
point and has no scientific significance. 

The s(3uthern boundary of Trans-Hinullaya conforms to tlie Himalayan 
curvature, and from Lak(‘ Pangong to Lake Tengri Nor is in the shape of a 
loop ; the northern boundary is approximately straight from Pangong to Tengri 
Nor. 'Hie llimrilayan curvature is not repeated in the long Aling Kangri range 
north of Trans-Tlimalaya. Trans-Himalaya appears to be an extensive mountainous 
area that has suffeu'd from horizontal compression not only in a meridional 
direction, but also from west to east owing to the embrace of the Himalayan 
arms. 

Until Sven Hedin exjdored Trans-Himfdaya the region had been believed 
to be a level plateau traversed from west to east by one or more linear ranges. 
In 1S74 the Survey explorer Pandit Nain Singh followed a long straight trough 
containing a conlinuous series of lakes, and he described it as so level that he 
could have driven a bullock cart along it ; this trough was north of Trans- 
Ifimrdaya. Starting from Ladakh, Nain Singh passed to the north of the Aling 
Kangri peak (24,000 feet) and for more than 800 miles he travelled nearly due 
east, and saw to his south an almost continuous range of snow-mountains. This 
rang(‘ is shown on Sven Iledin’s orographical map (LXXXIX, Vol. VII) as the 
chain of Aling Kangri ; it is situated immediately north of Trans-Himalaya 
Its alignment as represented by Sven Hedin exhibits no curvature towards the 
south (frontispiece chart, Part I). 



THE PRINCIPAL MOUNTAIN RANGES OF ASIA. 


127 


In the following table tlie most important features of Trans-Himalaya are 
com2)ared with those of the Ilimalava. 


— 


1 

1 Trans-Uimalaya. 

Length 

1 . 00(1 miles .... 

1 ()00 miles. 

■Width 

In Ni‘prd from wafia.slu'd to plains 

1 10 mih's in the centre, narrowing 


1 1 10 miles ; 

to 20 mile.s at I'asU'rn ami 


In Pimjid) from crest-line to ])lains 
110 miles. 

western ends. 

Height of visiM(^ foot 

Plains of Jmli.i 1 .000 feet . 

Plateau of 'fibet lt),0t)0 fi'ct. 

Heights 

IVaks eonsiderahly higluM* . 

Pa.sses generally bigber. 

General appearance . ! 

(.)ne long high «‘entral erest-line 

Nt) niarked cr(*st-lim* or eeutral 


dominates the regi<m. 

alignment. 

Drainage 

'Die whole region is divided into 

No division by rivers, drainage 


ilrainage basins by transverse 

flows into small irrt^gular lakes ; 


rivers, and th(*se. basins liave de- 

a b‘\v minor streams feed the 


termin(‘d the political and racial 
])oun(laries. 

Tsangpo. 

Shape 

A long zone of uniform width 

Wide, in the centre, tapering to- 



wards (iast and west. 


Tlie two <i()Verniii.u f(‘atures of the Himalaya hav(‘ lieen (1) its hmji domi- 
nalin.u (•r(\st-line, and (2) its separation ijito transverse drainage units by gnait 
rivers. Th(‘st‘ b'atures are absent from Trans-Hiinrdaya, and we can s(‘e no 
orderly arrangeiiuuit eitlau’ in lines of elevation or in (nurses of drainage. 

A popular account of Sv(‘n Hedin’s explorations was juiblisla'd in his book 
entitled Tmis-H Imdioya in 3 volumes : lu- left Ladakh for Trans-Himrdaya, in 
June HtCO and returnc‘d to India in August 1908. Tla* following quotations 
are made to exjdain tla* ini])ressions which lie rec(*iv(‘d of the n^gion now 
called Trans-IIimfilaya 

(1) “The mountain ranges are ill-defined and confusing. It is a desolate 

‘‘ chaos of mountains.” 

(2) On the north side of IVans-Himalaya th(» pnabmiinating lines are 

‘‘undulating: on the south side the valleys an* lioldly excavat(‘d 

“ in rock masses.” (The monsoon ])reci])itation is more abundant 
on the south side.) 

(3) “ On the eastern flank of Targo-( Jangri 5 glaci(*rs an*, decqdy embedded. 

“ Targo-Oangri is a lofty isolated ma«siv(‘. majestic* and dominating.” 

(4) January, 1908, 40 degrees below zero ; crossed the Karakorinn range 

“ south-east of Arport Tso ” (lat. 34°, long. 82°). 

(5) Trans-Himrdaya is the watershed between tlie Indian Ocean on the 

“south and the enclosed drainage dejiression on the north.” 

(6) A singular country *, the mountains do not form continuous chains, but 

“ rise in rolls of weathering products or steep humps of solid rock 
“apparently without any order.’’ 

j 2 
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(7) “ Triins-llimalaya is a Lost of different ranges, a folded system of the 

“ lOartli's crust, surj)assed in loftiness by the Himalayas, but their 
“equal in massiveness and importance.” 

(8) “ Jji tlie area of tlie Central Trans-Himalaya the crust wrinkles are bent, 

“ turned and presseil together, as if they had bee)i exposed to lateral 
“ stresses from W((st and east as well as from the north.” 

1'he high peak of Aling Kangri was discovered by Nain Singh ; it has figured 
larg(‘ly in 'J’ibetan geography. For years it was thought to mark the easterly 
prolongation of the Great Karakorum range, but it is now believed to be consider- 
ably south of the Karakorum alignment. Sven Hedin refers to it thus : — 

“ Aling Kangri is a snow-clad mountain group, the relation of which to 
“ 'J'rans-IJimrdaya has not yet been ascertained.” 

In Trans-Himalaya Sven Hedin cro.ssed a great munber of passes averaging 
in height 17,500 feet, a few exceeding 18,000, and one (the l^ing La) 19,308 feet. 
Although the area of Trans-Himalaya is a confused and chaotic mass of 
disorderly ridges, it is bounded by 3 definite ranges : — - 

(1) On the south-west by the Kailas range ; a granite range about 20 miles 

broad. 

(2) On the. south-ea.st by the Nyenchen-tang-lha, a strongly marked range 

higher and wider than the Kailas. 

(3) On the north by the Aling Kangri range. 

The following j)eak8 on the Nyenchen-tang-lha were fixed by Colonel Ryder 
in 1904 ; 


N arao. 1 

Height in feet. 

Latitude. 

Longitude, 



or /f 

o / fr 

R*>« 

22.950 

29 54 7 

90 2 3 

R*®* 

20,207 

29 51 26 

90 13 25 



21,091 

30 18 9 

90 29 7 



20,456 

29 57 7 

90 32 4G 

R«7 

23 255 

3() 22 17 

90 35 19 

R21» 

20,306 

30 27 37 

90 41 41 

R 222 oj. f^amden Khiiiisa of A-K 

20.576 

30 47 55 

91 25 54 

R223 

21, ,543 

30 50 38 

91 29 40 

R224 

20.130 

30 30 33 

91 ,52 9 






I 


Sir Charles Bell writes, ” I spent about a week in the Re-ting mona.stery 
“ north of Lhasa, not far from the. Nyen-che>i-tang-lha ; and whilst I was there, 
“ discus.sed with a very intelligent Lama tlie spelling and meaning of the name of 
“this range. He gave the spelling as Nyen-chen-tang-lha. The meaning is 
‘‘ the spirit of the expanse of great fear. One is struck by the nearly equal 
“ altitude of this long row of peaks. Hence perhaps the word tang, a level expanse. 
“ The last syllable is not the La of a pass, but the Lha of spirit or god, the same word 
“ as is found in Lhasa, the place of the gods.” 
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Bell also writes, “ the word Ivuiijjfri or (iaiijfii ineaiis a siiow-nioimtaiii, ami 
naturally fiffiires larjiely on iuaj»s of 'Pibet. 'Plic initial letter K or ti is pronounced 
“ jike a K rather deep down in the throat over the central parts of Tibet, and like 
‘ a (J in the east and west. Personally 1 favour K, the Lhasa pronunciation.** 
The following; peaks of 'Pran.'^-llinirdaya were tixed in 1904 from the 'I'sangpo 
valley, by Colonel U. Wood who .saw the.se peaks on his north ; 
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CHAPTER 16. 

I'UE KUNLUN AND THE MUZTAGH ATA. 


I’he Kuiiluii range is tlie northern border of the Tibet protuberance, as the 
llinirilaya is its soiitliern border. Throughout the whole length of Tibet, from 
longitude 77° to 1)3°, tlie Kunlun Is a continuous range of snow mountains, gener- 
ally hjwer in height than the Himalaya but of a similar width. Since the first 
edition of tliis book was published m 1907, the remarkable series of explorations 
cariied out by Sir Aurei Stein have addcrl considerably to our knowledge of 
the Kunlun (see Chapter 9) ; a portion of the Eastern Kunlun is still however 


'J'lie two Kunlun ranges are known as the Northern Kunlun and the 
Southern Kutdun. 'J’lie Southern Kunlun is the inner range, and as in the 
case of the Ilnnrdaya this inner range is also the inaiiv watersJied. Sven Hedin 

regards the Soutliern Kunlun as “ the highest range of the system,” and Stein 

agrees with this view. Stein how,iver found that the highest peak of the whole 
Kunlun, now well-known in gcograiihy under the name of Muztiigh (23,890 feet), 
is situated on the Northern Kunlun. Jn 1901 Stein surveyed the Kunlun 
soutli ol Jvhotan : he entered the mountains by the debouchure of the Yurviug- 
Kash river, the .‘astern branch of the Khotan river. He explored the deep 

rocky gorge through which this river has carved its way through the Northern 
Kunlun range ; he discovered that the ujiper course of the Yurung-Kash lies 

in de.'p (Icliles which pass w<>st and south of the great Muztagh Peak. (Alenioir 

0 ) 1 , VKifs oj ClDHcsr Twhsldn by Sir Aurei Stein, publi.shed as volume XVII, 
“ Records .,f the Survey of India, 1923). Stein describes this peak as “the 
“• culmmatmu ma.-sif of the Northern Kunlun range.” He writes of it as “the ever 
conspicuous pyramid of Muztagh.” It is thus clear that the Yurung-Kiish 
rises bet ween th<‘ two Kunlun ranges and that it has its sources both in the gla- 
ciers of IMii/.tagh and also on the northern sIojhos of th.‘ Southern Kunrun. 
I'he Keriya Dc.rya and the Cliarchan Darya also pass through the Northern Kun- 
lun and have their sources on the Southern. Stein also explored the bends 
and the Kunlun gorge of the Karak.ash, which is the western branch of the Khotan 
river. 'I’o the east of the Karakash gorge the Northern Kunlun is known 
locally as the Uliig Muztagh. 

In the following table a comparKon is made between the two great border 
ranges of I’lhet, i. c. between the Himalaya and the Kunlun. 


of lii^licst peak 



Himalaya. 

Kunlun. 


Mount Everest 29,002 feet 

Muztagh 23,890 feet. 
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HimAlayiv, 

There is only one main uivsl- 
line in the Urcat 1 lima lava. 


1,500 miles 


From watershinl ran^e in Ni‘pal 
to ])lains 1 10 miles : from 
main erost in runjah to plains 
1 10 miles. 

1,500 fuut. 

Tf th(‘ plains in India w<*rt‘ as 
Iii^di as tliose of Kunlun, th<‘ 
8i\vrdil\ ran^i' would la‘ sul>- 
mer;^ed and many of the outer 
Hiim'daya hills also. 

The. Siwalik ehain forms th«‘ 
foot of the Himrdaya ran^e. 


In Kumaun ainl Nepfil many 
rivt‘rs have eut- throu;^h the 
jj^reaf ran.e<^ to tin* watershed 
ranine in rear, in Punjah t lu‘ 
main erest is a watershed. 
The Indus, Tsan«ipo, Sutlej 
and Karnali hrinj^ drainage 
from Tibet across the Hima- 
laya. The Indus and Tsanepo 
are. longitudinal rive.rs in 
Tibet, in other words they 
have to flow for hundrerls of 
miles behind the Himalaya 
before tliey ean find an outle.t 
from the plateau into India. 
The Karnali is a transv^eree 
river. The Indus has a longi- 
tudinal tributary in the Shyok. 


Kunlun. 

Tliere are ta\o parallel erest- 
lines in the Kunlun, as in the 
Hindu Kush ; thi*y are known 
as the Nort hern Kuidun and 
the Smtliern Kunlun. 

Length similar but not known 
with the same exactitude. 

From ^luztagh pi*ak on Northern 
Kunlun to plains .Stt miles : 
from Simthern Kunlun i rest 
to plains ItHI miles. 

1.500 h‘et. 

This great height of tin* bonh'r- 
ing plains must, diminish tin' 
visible w idt h of t he rangt*. 


Stein writes, “ Throughout the 
whole length of the Kuiduii 
tin* foot of its iiortheru slopes 
is formed by a, gla<*is of gra.\ el 
Itt miles wide and utterly 
sterile." 

Drainage and rivi'rs are n'la.t- 
ivelv insigniiicant. 'I’ho 
V 11 rung K ash, the Ki'riya 
Darya, the. Lharehau Darya 
have their sources on the 
noitlnu’ii slopes of tlie. South 
Kunlun range and i-nt 
through tlie. North Kunlun. 
Tlie Yarkand am I Karakash 
are. the, eiily rivers that rise in 
Tibet : they aie, fed from the 
Karakorum and they cut 
through botli the North and 
the South Kuidun ranges. 
The Yarkand is a lougitudimd 
river, tin* Karakasli is ])ri- 
marily a transverse river al- 
though it lias to flow for over 
a hundred miles in a longitu- 
dinal trough l)etwn*en the two 
Kunlun ranges, before it ean 
find an outlet from the plateau 
into the Takla Makfm plains. 
The Yarkand has a longitu- 
dinal tributary in the Shaks- 
gam. 
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Him&laya. 

Kunlun. 

WaitirsLed 

Ill Nepiil and Kumaiin the 
Jlimalayaii watershed is a 
Icsst^r range in rear of tho 
main crest. In the Punjab 
the main crest is tho 
Himalayan watershed. Four 
of the Indian rivers rise in 
Tibet in rear of the Himalaya. 

In the Kunlun there are two 
parallel ranges : the southern 
is the main crest-line and it 
is also the main watershed. 
Two of the Turkistan rivers 
rise in Tibet in rear of the 
Kunlun. 

Curvuture 

The Himalayan alignment has 
a circular curvature concave 
to the north. 

The Southern Kunlun align- 
ment is linear and is not curv- 
ed : the Northern Kunlun 
has a serpentine curvature 
changing from concave to 
the north in longitude ST'’ to 
convex in 87°. 


It i.s cuHtoniary in literature to refer to the “ Western Kunlun ” and the 
“ Eiustern Kunlun,” the boundary being about longitude 82*’: but these ex- 
pres.sions are descriptions oidy and are in no way geographical names. The 
expression Northern Kunlun and Southern Kunlun are recognised geogra- 
phical names. 

Kroin longitude 76° to 82“ the North and South Kunlun ranges run parallel 
to one another about 20 miles apart. In longitude 82“ they (liverg(>-, cast 
of 82“ the Southern Kunlun range (latitude 36°) continues without changing 
its aligninenl as far ea.st as longitude 94”, but the Norlhern Kunlun changes 
direction to the north-east: the two ranges thus .separate and in longitude 
94° they are over 200 miles a])art, the sj)ace intervening between them being known 
as 1h(‘ plains and swaiiijis of Tsaidam. Where the Kiiidnn ranges diverge, 
the Northern Kunlun is named the Astin 'ragli (formerly the Altvn Tagh) 
and the Southern Kunlun is named the Arka Tagh. 'I’heu' is an unexplored 
gap of 200 miles in the Arka Tagh (longitude 83° to 87°) but as a high range enters 
this gap from the west, and a high raJige emerges from tlie ea.stward end of the 
gap, Sven lledin has conchaled that the Arka 'Pagh is a. continuous chain. 

“ Wi'st of the unkiiow'ii space,” he writes {Smithern 2’ibel. Vol. Vll, j). 584), 
“ w»' have the mighty Southern Kunlun system, and east of it are the no less 
“ powerful ranges of Arka Tagh, both sy, stems with et('rnal snows and glaciers. 
“ It may therefore be regarded as extremely unlikely that there .shouhl not be 
“ a connection between the two.” 

Muztagh Peak (23,890 feet). 

This, the highest peak of the Kunlun, was observed by Sir Aurel Stein 
in J900 and again in 1907. Stein’s explorations gave rise to an historical puzzle 
that has attracted much attciUtion. 



THb: PRINCIPAL M(3UNTA1N RA.WR8 OF ASIA. 


133 


In 1865 Mr. Johnsson uf tho Survey of liulin trnvi'lKHl from Leli to Kliotun, 
and he re])orted to (lenend Walker that he had elinihed tln' Muzta^li peak, then 
known as E 61. Mr. Hennessey, who was in i*hari 2 t‘ of the (*oin])utin!? oflice 
at Dehra Dun, did not douht that JohiisiUi had eliinhrd tlie ]>eak. but he eoneluded 
from Jolmsoirs report that the adopted heiuhl of tlw» pt'ak was too ereat by 1,000 
feet. (Jent'ial Walktu' dilhuetl from Mr. 1 ien!a\s.s('y. he did not bidieve that 
Johnson could have climbed the Muztauh ))eak at all. 

In 1000 Sir Aurel Sti'in exjjlored tin* same mountain area of the Kunlun 
that had been surveytal by Johnson 35 \ears btdore. Stein's surv(‘ys of 1006 re- 
V(*aled striking discrepancies Ix^twcam the actual topography and that represented 
in Johnson's map. The puzzle IxHame «‘ven more dilliciilt wlum in 1006 Stein 
resuuKMl liis (‘Xphuations <*f the head-waters of the N'uruim-Kash. Shun found 

tliat the ATirun.U'Kash river cuts a uorue 1.3,000 feet dtx'p south of th(‘ Muztnu!:h 

peak, and he realisiMl that if Johnsoi) laid climbed tlu‘ |)eak. he must have crossed 
this d(‘(*p eoru(‘ juior to the climb. Hut Johnson's map showixl the course of 
the river to be north ot tla* peak, and nowhen^ south. 

Many years after Stein's (‘xplorations Major K. Mason beea-me aware of 
this probkmi, and determin(‘d to investiuate it. Mason could not conceiv(‘ it 

possibl(‘ that Johnson, who had a hi.iih n‘putation as a surveyor arid who was 
an expericMiced tiian^ulator, could have mistaken tlu* position of th(‘ peak which 
hi‘ had climb(‘d. Mason's first <bie to the solution was found in (Colonel 

Trott(U‘'s I’l'poi’t of KiNhen Sinuh's exjJoi’ation in 1873: in this report was 

th(‘ following curious statenamt : “ .Mr*. Johnson states that in his naam- 

‘‘ naissance from tlie Kindun. one of his three t ri.<jonom(‘trically fixed points 
on which his work was basisl turneil out to have ])een imornaJly plotted on his 
‘‘board." Mason could not find Johu'^oirs original plane labk' skidches, and when 
he examineil tlie map nuule fnan them la* found all three points correctly plotted. 
Mason quotes from (MUieral Walker's letter- to the (loveirinient of India dated 
January 24. 18()7 : “ Johnson's r-(‘]>ort wt>uld have been ridiculed had it beim 

“ published as it came from his pen. llis map ])1ac(‘d Klein 40 miles north ot 

“its tru(‘ latitudi*. I sat him down by my side 1 showed him how 

“to correct his map I irave him mme credit than he deserved, 

for “ I said nothing' about his mistakes." 

Mason's investigation of this survey pr*oblem is very interesting and lucid ; 
it was published in the Al])ine Journal for Xovimiber 1021 under the title ^‘Johnson’s 
“ Su])]>ressed Ascent of K 61,” and it will reyaiv the attention of mountain sur- 
veyors. 

The puzzle hail become widely discussed, tlu* difficulties of solving it were 
considerable. It was not a straight-forward mathematical problem, but an intricate 
mixture of topogra])hical errors du“ to wrong plotting. Different solutions had 
been advocated, and controversy had even become heated. It is therefore most 
satisfactory that the solution given in Major Mason^s paper has been accepted 
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(,n all .-ides. Mason’s conclusions, the correctness of which cannot be doubted, 
may be summarised as follows (this quotation is abbreviated). 

•• 'I’hough Johnson thought he had climbed peak E 61, it is certain that he was 
“ not even on the range that contains it. It is probable that peak Zokputaran 
“ (22,639 feet) was the actual peak he climbed. Johnson appears to have been 
“ a better triangulator than topographer.” 

In Stein's Memoir on Maps of Chinese Turkistan, published in 1923 by the 
Survey of India, the Muztiigh peak is given the designation K®. But the 
symbol K is a purely Karakorum symbol, and K® is a Karakorum peak. The 
original symbol for the Muztagh peak was E 61 , and in tlie original synopsis of 
triangulation it is called Kunlun No. 5: in the modern triangulation chart it 
is Peak I/GIA. 


North* EASTBRN Tibet. 

South of the Arka Tagh (latitude 36'^) in North-eastern Tibet are the follow- 
ing parallel ranges which have been trace<l from about longitude 89'^ to 94“: 
Koko-.shili (latitude 3.5j°) 

Dunbun* (latitude 34i°) 

Tang La (latitmh* 33°). 

I'lie hast named has been suggested as a ])o.ssible easterly extension of the 
Karakorum (see frontispiece chart Part 1). There is an error in the drawing 
of this chart ; the north-easterly direction of the Astin Tagh (called Altyn 
Tfigh on the chart) should have been continued as far east as longitude 94°, 
almost to latitude 40 ’ ; east of 94° its direction is froJii north-east to south-east, 
and at the change of direction the name Astin THgh is rejdaced by that 
of Nan Shan : it passes north of Lake Kuku Nor (Koko Nor) in longitude 
100.“ 

Easlerlji Tennination of the Kinibin.— As the Kunlun trends eastwards 
into China, it breaks up into minor ramifications, as the Hindu Kush does in 
Afgh.anistan. There is however this difference, that whereas the Hindu Kush 
does not split u}) into secondary folds until it has emerged from the high plateau 
and descended to lower levels, the Kunlun begins to throw off its branches 
before it has left Tibet. Eastern Tibet is very intricate, no surveys have been 
made. an<l it is nf)t [)ossible at present to analyse the mountains from existing 
data, or to determine the relations of the Kunlun to the numerous ranges that 
traverse western China between the Hoang Ho and Yangtze rivers. 

The Koho-shili.- Wlien Welbv tr.aveiled in 1896 from west to east throimh 
northern Tibet he marched south of the Koko-shili range for a long distance. 
Sven Hedin explored the long trough to the north between the Koko-shili and the 
Kunlun. In longitude 94° 20' the Koko-shili is cut through by a northern afflu- 
ent of the Yangtze, but east of the gorge it becomes, under the name of Baian 
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Kani Ula, the wator-partinu between the Hoanu Hi> and Yangtze. \Velby\s 
“Abrupt’' peak and the '‘King Omuf " peak nf Sven Hedin rise from this range. 

Th^ Tum/Za.- The Tangla range forms the water-parting in Tibet between 
the Yangtze and Salween, and Prejevalsky traced an alRuent of the former 
almost to its source in the Tangla at a height of 1().400 h^et. 

The explorer Kishen Singh traversed Tila^t from south to north, from Lhasa 
Uy Saicliu, and crossed over several ranges: tlu* followinu areextra<ts from tlie 
narrative of his journey in the interior of Tibet (.). IL N. llenm^s.sey : “ Re- 
port on the explorations in Great Tibet and Mongolia matle by A>K in 
1882"):— 

(i) We reacluMl the J^ani La pass by an (»asy ascent of 2| miil^s. 

“ 'J'lie Lani La range comes from the «‘ast, and far otl in that direc- 

tion are some high peaks covered with perpt'tual snow.’' 

(ii) ‘‘Tangla is a limg range of moui^tains running from tin' wi'st and pos- 

“ st'ssing si'veral snowy peaks and spurs.” 

(iii) “The Dunbure Khuthul pass has an t‘asy asicuit. The general direc- 

“ tion of the long rangt' lu'aring this name is troni (‘ast to wt‘st." 

(iv) “ We cross(‘d the Koko-shili Khuthul pass, which has an easy asci*nt. 

“ ^riie general direc tion of the range' is from east to west.” 

(v) “ A steep ascf'iit of li miles tlh'ii brought us to tin* Angirtaksliia 

“ Kliuthul pass. The Angirtaksliia, a long range. rM*s I'ast and west.’'* 

Thk Mt'ztaoh Ata and Sahikoi. Kaxoks. 

The Miiztagh Ata and Sarikol ranges an' two parallel mountain chains that 

form the t'astern flank of the Pfonir plateau, and that trend from soutli-south- 

east to north nortli-we.st (frontispiece to Part 1). 1'h(‘ mon* eastc*rly of the two 

is the Muztagh Ata range*, called by Humboldt the* lh)lor and by Hayward tlm 
Kizil-Art. It rises like* a wall from tlie 'I'arini eh'se'rts, aiiel is surmounted by 
glaciers and snow-elad pe'aks. 

d'he* Muztagh Ata range* is shown on the* chart as a dire*et continuation of 
the Kunlun, on the* authority of Stolie*zka. 

In lOtMl Sir Aurel Stein made' a survey of the Sarikol Valle*y, and Ram Singli 
carrieel triangulation along the Muztagli Ata range. Ram Singh’s triangulation 
show'ed that the Kungurf (or Shiwakte) sectiejii of the range rises in one peak 
Kongur-debe (25,14fl feet) considerably highc^r than Muztagh Ata (24,321 feet). 
Kongur-debe is the highest peuik that is situated north of the Karakorum and 
Himalaya. 

The Sarikol rayige.— The Sarikol range, running j)arallel to the Muztagh Ata 
on the west and at a distance of 30 or 40 miles from the latter, is the lower range 


K 2 


^Angirtakshia is a local name for an easterly extension of the Kunlun, 
t Sir Aurel Stein prefers the spelling Kongur. 
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of tlu! two, and its peaks do not reach 20,000 feet. Nevertheless it is a primary 
water- pa rtiji" of Asia, its western slopes drainiiig into the Oxu.s and sea of Aral,, 
its eastern into the Tarim river and the lagoons of Jjop Nor. The Sarikol range 
separafes the 'l'aghdund)ash Pamir from the Little Pamir, and is crossed by the 
Nc'zatash (14, 91.5 feet), the Uzbel (15,200 feet), and other passes. 

Th(( l.rough enelosed between ihe iluztagh Ata and 8ariko! ranges is known 
as tlie Sarikol valley; it extends from the Taghdunibash Pamir to the Little 
Kara Kul lake. 'Phe plains of the Taghtlmnbash Pamir form a southern conti- 
nuation t)J the Sarikol valley ; and the plains of Ta.shkurgan and of Tagharma 
are in tli<! valley ilself. 

The Ta.shkurgan river drains the Taghdunibash I’aniir and the northern 
slo[)es of the Hindu Kush, and jiasses into tlie Sarikol valley : in the valley it 
bends at right angles, and piercing the Muzfagh Ata range escapes through a 
precipitous gorge to the plains of Tarim. The norlheni ])ortion of the trough 
between the Sarikol and Muztagh Ata range is drained by 1h«* Ulu-Art and IkebeJ- 
su rivers, which unite and force a jia.ssage through flu; Muztagh Ata range at the 
(Jaz defile. 
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APPENDIX 2. 

^loUXTAiMKiriUNG IN' n s HK1.ATH)N TD ( iKtHIKAlMlY. 

Me are on tlie eve of in Jiulia ; it will Ik* a misfortune wli<*n tliev eoine, if Kuio- 

pean ^eojiTa]>lier.s an‘ iliviilrd into o]){>()sin_‘^ ramps over (juestions of platan-names. I'Ue Survey 
of Intlia is the jj^('OL;raj)lii(‘al (le]):nt ment i>f tlu' < loverumtuit : it kt't'ps llie (.Ji>\«‘rnment- in tt)iK’h 
with the people on neo;ir*\phieal (past it)iis. As a tlepartmeut it has derived ^reat heuelit from 
survt\vs matlt' hy moimtaiii(‘t*rs at hi;^h altitutle^ in the Karakorum: valuahh' t;t'Oi;ra]>hieal 
knovvled^(‘ has t)n thest* txtasions heen learned. In th«‘ summt‘r t)f lS‘)ii Sir Martin Conwav 
accompanied hv Tatuit. C. (1. Hniet* e\p1m» d tlu' Hispar. lhafo anti Baltoro t;laeit‘rs ; he was the 
lir»st mountaineer to make suiweys of th<‘ hiyher Karakorum. {('livihtmf und K.t iilordtart in 
tin*. Knruhunm-II , liSPl.) 

JJt. and Mrs. Jhdloek-\\ orkman sptmt- many summers ln*tA\«‘en ISttS anil ltn‘J in .survt';yini.t 
the Karakorum ‘ilaeitus, and in ex]>loriT)<i lln»se td !laramof>h and Nun Kun(7’a'o Sinnnwrs 
in the Icc~]\ ihls (if hdiifi rn Kunikinnin , 1917). 'They worked in helpful harnu>nv with tin* Survt'v 
of India. Tin* following was t h<‘ last hdtei- leieived hy the Survey' from Mrs. Hulloclv- 
Workman ] should he; ohli^isl if yon eonld tell me whether the Survey regards the Hindu 
“Kush as the w’esterly extension ol the Karakorum ran; 4 e. I shoidd he j^lad to know* tliis 
“ before 1 refer to it. 

^'ours faithfully, 

F. HriJ.()('K\V<)I{KMAN.” 

i)urin}.^ his lonj^^ residence in Kashmir Dr. Arthur Neve was in fnapient. eomimmieation with 
the- Survey, and his explorations eontrihuted to our understand in;.," of the. Karakorinti. (Thirtff 
Years ill Kashmir, 191 It). 

In 1909 Dr. LonestalT discovered the peak of IVrain Kan;^ri : it had been hidden by other 
peaks from the Survey ohserveis, and had escaped their theodolites. Dr. Lon;^st.an'’H diseo- 
verh'S also brought to lieht Iare<* enors both in the orieiiuil ma}>pine (d the Siaehen ehieier and 
in th<‘. alieimient of the ereat Karaki>rum watershed. 

The Survey has been indebted in more ways than one to (o*,nera.l Brucan lie has known 
the Himalaya from end to end, and he has been able to speak HiinTdayan lan^ua.;;es. He dis- 
cov^ered the origin of the mysterious natiie MakTdu,* and he was the tirst to hear the. name, ('homo 
Lun;^ma from Bhotias. He has referred also to many other names. He ;/ave Mf>rshead a 
place in the Mount l^verest Kxpeditimi, 192*J. His bof)k Tarnff/ Yrars in fhr Hiindlaya 
has been the. usefid eom])anion of many ;^e<»;rra. pliers, and the Survey has regarded him as theil 
colleague. 

After so many j’ears of co-operation it will he a misfortune if a bn*a<*h oetairs or if ill-feeling 
arises between the mountaineers and the Survey over geographical names. Much as moun- 
taineers have done, to lielp the Survey, the latter have frecjueiitly heljied the mountaineers : 
the maps of glaciers made*, by mouiitaiiieers have always been based upion the triaugulation of the 
Survey : they have been dejiendent also upon the Survey Indghts. 

The discoveries by the Survey of the peaks of K®, of (Jasherbnim and Masherbrum, of 
Rakaposhi, of Kunjut, Hunza-Kunji and Shyok-Nubra have been of paramount importance. 

*Sej>, Chapter 3 of this Wik. Bruce traced the name Makalu to the river Kamalung 
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When rlillVriTHTS ocfiir between the Survey and moimtaineers over place-names, they can gen- 
erallv be tra(;e(i to the facts, that the Survey is more in touch with people of the country, and 
attaclc's <^n*ater weiirljt to local ideas. This was the reason why the Survey opposed Mr. Fresh- 
fiejd'.s attempts to attach the names Gauri Sankar and Chomo Kankar to Mount Everest. This 
was the reason why Morshead gave a footnote to the Everest map explaining that tlie Tibet- 
an names were m)t real : this has been the reason why civil and i)olitical officers and sportsmen 
have always supf)Orted the Survey, for they are in touch with the hill people also. And this 
has been the underlying reason why the <louble names recently proposed for the Karakorum 
have been opposed. 

It has been unfortunate that Dr. Longstaff shouhl have felt it necessary to bring forward 
two conij)laints against the Survey in a public meeting in London of the Royal Geographical 
Society, one* concerning a ])ass and one concerning a mountain. Such (‘Oinplaints, if argued in 
puf)lic, lead to idass-feeling. 

Dr. Longstaff complained that the name of a pass on the Karakorum was given on a survey 
map as Bilafond lai instead of Saltoro La. The well-known mountaineers, the Bullock- Work- 
mans. had adopte<l the na.m(‘ Bilafond La. The Survey has to deal with hundreds of passes 
many o>f whi<di se])arate two races and tluis have two tiarnes. It is not possible for it to know 
all the arguments for a fid against the alternate names of evauv pass : nor is it possilile to give 
both nafues to a jiass upon a map, for they corn eal the hill drawing. It (*an be realised how tlie 
Survey acc(‘j)ted the name from Mr»s. Bulloek-Workriian. 

Dr. LofigstatT himself bad stat<Mi in P.HO that the loi:al peo[)le called the pass Bilafond 
J..a The Survey naturally atta<‘hed weight to the nam»‘ that was in common use atnongst 
the local people. And both Dr. Ijongstaff and Mrs. Bullock-Workman wero in agreement about 
this name. As Dr. lamgstatT ha<l beeti the discoverer of the Saltoro Pass, of the upper part of 
the Siachen glaeierand of Teram Kangri peak, his authority was reeognise<l and his deciaiofi would 
have bi‘en accepted hv tlie. Survey as Huai. Until 1 liear«l Dr. LongstalFs speech at the Royal 
Geograpliical Society in 1930, I had no idea that he olijei’ted to the name Bilafond La. I was 
takiMi completely hy surprise. Twenty years had elapsed, and my memory did not enalih* me 
to reply to Dr. LongstatUs complaint. I listened to it with i»‘grct. When afterwards I (‘onsult- 
ed Sir (Jerald Leiio.x Uonyughaiu, who had hemi Snperiutemlent of the Trigonometrical Survey 
at the time, ht' shart*d my astonishment. .As this is an exceptional ease, in which a geographical 
name luui ohtainejl an important place in history before its exact af)}>licatioii and local meaning 
had b(‘en discovered. th(* (piestion will he lorisidered again in Chapter 18 (Part 111) upon " Glaciers 
and their survey^". 

On om* ot'casion tin* Survey n*ceived tin* following letter from Mr. MacKinnon, the distinguish- 
ed Himfilayan naturalist: 

" I <lo not kfiovv where you got your name Boreinlra for the pass leading into the Baspa 
I have crosse<i it several times, and on each occasion the hill-men with nn* have called it the 
Buranghati. 1 thought you might like to know this.’' Sueli a letter is lielpful and would be 
sure of receiving attention. Everyone w^ould wish to support Dr. Longstatf when he strives 
to maintain historic traditiofi. But on occasions there are different interpretations of liistorv 
and then tiie only remedy is co-operation. 

I have already referred in ('Miapter 3 to the controversy over the mountain name Karakorum 
and have explained how this name entered into geography in 1820 and how it came to be accept- 
ed by the Survey m 1870. I only refer to it again to show how divsagreements over history may 
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ansf*. Th«* iiamo Karakarum was adojitnl in lS7<i in pu-ltTenu* to Mn/ta^^li hy hi>:h j^'rop-aphinil 
authorities. Sim<* LsTTj this iianu* lias been in use hv the ( Iikvernineiit of India ami by tin* (b)V- 
ernment of Kasiunlr ; lor two ^^uierations it has been tautzht in ^eo^raplmal te\t-i)ooks in the 
S(‘hools of India, KiiJO}>e aiul Aineriea : and it lias i>e< n an. opted l>y Kuro})ean ei'oorapliers 
and S(‘it*ntist;j, i>y eivil .muI political otbnTs. bv the annv authorities. l>y tlie resident ]K>pulations 
and missionaries and i»y izeiieratuois of the travelling public. To disphne such ii name fnun 
its traditional [»lace is a step that reijuires an i>verw helinini.1 c;use : bebu'e the Surv<*yor (leneral 
of India couhi saiK'tion its disphnenient he would have tt> be piepau'd to nu'et objections from 
all sides. At the ineetin;^ of the Koval t ie<»oiaphi<al Sthietv at which the name Kaiakt^rum 
for the mountains of Ballistaii w.is brine discussed. l)r. Lonestalf ex|>Iained his primary reason 
for preierrine the name Muzlaiili to Karakoium, and he spoke as follows “ I am vtuv keen 
on the historical side ot this «|ue.^tion. Tin* tirst man whose writines aie of praetb'al interest. 
“ to t he niount<iineer is \dene. ,uid \’imie .speaks of tlie Mu/taeli.” hAeiyom* Will sympathise 
witli Dr. LoiiListalY's histone feeliiiL's. the Suixev bases its nomeiielat lire upon history ; but 
l)r. Lonestatf means * inountaineerimj histoiy ; .ind the Survey means ‘‘ eeooraphieal hi.story 
and tlie two historie.s a.n‘ n(.>t in a< « lud. The t«dlowine list sliows tlie names allotted to the 
niounlain ramie of Kaltistan in ;:eoeiaphi‘ al histoiv bef«ne the Sur\ey of India had t‘omnM*nee«l 
th('ir surveys : 

b'^'JO. Moor»iott had used Karakmum. 

1S.‘^»(). Humboldt had useil Karakojuin. 

|S4J. \ ];ine use(l Mu/1aeh (ina]» dated IM'J). 

b's.'o. \le\. (’uiiiiiimdiarn used Karalouurn. 

l)r. Lom;stafl ifimnes Mooieroft l»eeause he was not a mountaineer. Mountaineerine his- 
tory begins with A’iene. I>ut mountains have not a.s a rule received their na-ines frcnn men 
climbiiio to their summits: tlie nann* Himrdaya was ^iven to tlie .snowy ran^e by peojile living 
at low le\els and behohlin;: the lanee liom below\ The name Dhaulagiri (white mountain) 
was obviouslv introilueed bv j)eople who liad a distant \ iew of the mountain; at a distatico 
the wliitene>,s is its distimtive feature, but tins whiteness eea^eh to be the distinj^nishing mark 
w'lieii tlie obseivej is so hiiih as to be surroiimb(l l»y snow j^eaks on all sides. The liiountam 
name Bandarpnneh (monkey's tail) seems very approjiriate at a lon^^ <iibt.aiiee, as the resem 
blance of the jK^ak's outline to a monkeys tail is striking, but this resetnblaiice ia no lon^^er 
apparent when th^* ohserver cliiuhs above the suow'-line. 
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CHART XIV 


DIAaRAMMATIC CROSS SECTIONS of the HIMALAYA 
drawn at right angles to the Great Range 

Cross-Sections 1 to 4. 

No. 1 THROUGH KASHMIR. 
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CHART XV 


DIAGRAMMATIC CROSS SECTIONS of the HIMALAYA 
drawn at right angles to the Great Range 

Cross-Sections 5 to 7. 

No. 5 THROUGH GAURI SANKAR. 
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Lessons from the SIWALIK Range CHART XIX 









along the crest line of the 
HINDU KUSH-KAEAKOEUM RANGE 
from Afghanist^ to Tibet 
showing how the range is being cut 
by rivers into isolated blocks 
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THE GLACIERS AND RIVERS OF THE HIMALAYA 

AND TIBET. 


CHAPTER 17. 

THE SN(nVFALL AND 15A1NKALL. 

N O Hiinillayan problems liavt» undergone sueh vicissitudes during the last lualf 
century as those relating to snowfall. .\s our s(*ientitic knowledge has be(‘n 
widening, our conclusions have been undergoing changes sknvly and imper- 
ceptibly. Tt is only by reading old reports that we realise In^w changes of thought 
Lave come about. (icographers have been confronted by three questions : 

(1) How^ much snow falls upon the high peaks in a year ? 

(2) To wdiat atmospheric current is this snowfall due ? 

(3) Is the snow^ of tlic high jieaks being annually maintained, or is it slowly 
decreasing and melting away ? 

Towards the investigation of these problems threi^ series of observations have 
been recorded — the first deeding with the movi^ments of the snouts of glaciers^ 
the second with the height of the “ snowdine/’ and the third with the rainfall. 
The observations tliat have been made of glaciers will be considered in Chapter 
18, but tliis branch of research has so far not cont ril)iited towards a solut ion of 
the problems of snowfall, ddie mov(*ments that have been observed of the snouts 
of glaciers iiave been erratic ; neither seasonal nor secmlar variation has been 
discovered. 


'run iSnowjjnk jn itik IIlm.\lay.\s. 

In the liiOT edition of this book the following deseri])tion of the ‘‘ snowline ” 
was given : ‘‘ The ‘ snowline ’ is the lower limit of perpetual snow, -the line 

“ above wliich tlie snow resists the heat of summer, and ))elow which it all dis- 
“ appears for a certain time every year. Snow wdll remain unmelted in deep 
‘‘ ravines long after it lias disappeared from neighbouring summits, but in deter- 
“ mining the snow* line we liave to con.sider not sheltered snow but snow exposed 
“ to the rays of the sun.” 

“ The snow'-linc is dependent upon temperature and snowfall, and to a lesser 
“ degree upon w ind. A light snowfall renders the line high ; the temperature of 
“ the air at the snow^-line is always below the freezing point of water in regions 
“ of scanty snowfall.” 

After 1907 the Survey made some observations of the snowline on the peaks 
of Bandarpfinch, and Badrinath. Such observations are beset with uncertainty, 
for the snowline depends on many factors. The high tide of the ocean can be 

( 141 ) B 
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H<*ciircitcl V iiitippcd. wlitM licr the cotisti is prccipit-oiis oi Sciinciy, \Grticsl or Hiitj 
liGcanse tl»o sea-watGT makes a horizontal line: but the snow-tide, as it moves 
upwards in suminer and downwards in wdnter, is seldom horizontal : it zigzags 
wit!) tlio lopography and the wdnd. Above 20,000 feet a mountain summit 
may .i])])ear all wdiite throughout the year, except for a few dark precipices : at 
is.ooo le('t it may still be white, but the dark spaces showing through the snow 
are more trequeni and larger than at 20,000 : at 17,000 feet the white portions 
are still de( reusing and the dark spaces are still more in evidence : as the observer 
continues to depress his telescope he sees the remaining white areas being con- 
stantly invaded by the dark, but even at 15,000 or 14,000 feet some white markings, 
in narrow shapes and ending in points, are still visible. Colonel C. G. Lewis, 
Survey of India, writes : On the southern side of the Hindu Kush the height 

of the snowline varies by as much as 2,000 feet in different places. Immense 
quantities of snow are transferred by wind from one side of the Hindu Raj range 
“ to the other.” Estimations of tlie snowline in the Assam Himalaya (southern 
slopes) have varied from 14,500 (Morshead) to 18,000 feet (Meade) {Records, Surrey 
oj Jmlia, Vol. XXI). 

Eor these reasons the estimated height of the snowline has never in itself 
been regarded as a fact of scienliiic importance, but its divergences upon different 
ranges, and upon the different slopes of the same range have formed the basis of 
theories and have had considerable inlhience upon thought. 

On the Zaskar range and on the Karakorum, on the Hindu Kush and on the 
Kunlun all observers have placed tin', snowline higher on the southern slopes than 
on the northern. This ditference may be attrilmted to the greater power of the 
sun\s rays upon southern slopes than upon northern. But on the Great Hima- 
layan range the snowline on the southern slopes has been always placed lower 
than on the northern. 

On looking back upon discussions of snowfall in the Survey Department, 
1 realise* that- four original explanatory ideas have been advanced each of \vhich 
has in turn changt'd the direction of thought : no one of them has been directly 
opposed to the others, and our present conclusions have been partially based 
upon all. The four ideas may be described as follows : 

L Strachey s theory in 1849. 

*2. Hill’s table of monsoon rainfall, 1881. 

:h h^liot/s estimate of snowfall on high peaks, 19t»l. 

4. \Valker's explanation of snowfall, 1913. 

1\T( iTAKD Strachky’8 Tjikoiiy, 1849. 

On the southern slopes of the Great Himalayan range in Kvunaun the snow- 
line has been observed to be 3,000 feet lower than on the northern : it is easier 
to observe a difference between two snowlines than to observe the exact height of 
either, for in the observation of a difference the effects of personal equation tend 
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to cancel. The lii^t ob^el•ve^ to call attention to the difference ol 3,000 feet 
between the ^^nowlines on the southern and northern slopes of the Kuinaiin llinui- 
laya was Hichaid ytracliey in 1849. Since Stracliey’s time subsetpieui observers 
have shown that throughout the Himalaya from Assam lo Kashmir the snow- 
line on the southern slopes is a few thousaml feet lower than on the northern. 
This phenomenon of a low snowline on a southern slope,- that is lower by some 
thousand teet on the southern than on the northern slope,- is a rare phenomenon 
ill Asia; it is a phenomenon that is only visible upon the (freat Himalayan range. 

Hichard Strachey explained the presence of a lower snowline on the southern 
Himalayan slopes than on the northern by the theory that the southern slopes 
were exposed to the full force of the monsoon from the fndian Ocean, and that 
as the high Jlimalayan range cut off the greater part <.d the monsoon from the 
north, the snowjall that reached the northern slopes was less. 

ytrachey s theory was universally accepted for many years : it is jierlia])* 
still accepted iu a iiniditied form. 

The distinguished Himalayan geologist, K. 1). Oldham, has attributed the 
desiccation of Tibet and the dryness of its elirnatc to the rise of the Himalaya 
mountains cutting oil the moisture from the monsoon. And OldhaiiTs view 
has at times been lield to corroborate IStraehey’s theory of the snowlines. Hut. 
Oldham and Strachey were leferring to dilferent periods: Oldham was reviewing 
the history of a long geological period, whilst Strachey was only luideavouring 
to explain tin* snowfall of our own time. 

Hill's tablk ok monsoon kainfall, 18 S 1 . 

In the period 1870-J880 Mr. Hill, the niet^eorologist of Allahabad, carried out 
series of observations of the rainfall at ililferent places aiul heights on the southern 
slopes of the Himalayas; in 1881 he embodied his results in a. table known to 
meteorologists as Hill’s fuble : 


HiWs Tabic. 


plain. 

Mi-ai) Ijc-iK'ht, in fvtt. 

1 

Laliu oLtiorvi-U. 

0 to 1,000 foot 

135 

Mil 

1,0(K) to „ 

1,.HX» 

2'0r> 

:i,o(x> to 1,000 

;i,35«i 

3-91 

1,000 to 5,000 

4,730 

3-40 

5,000 to (!,000 

5,710 

3*20 

G,000 to 7,0<Kt „ 

0,370 

i'89 

10,000 to 11,0<K) 

10,66tt 

0*12 


It will be seen that Hill did not enter the actual rainfall in inches ; he showed 
only the rainfall ratio between one altitude and another. His reason for adopting 

b2 
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this mot hod wns that the rainfall in Sikkim is greater than it is further west: 

it is moator too in Nepal than in Kiimaun or Kangra ; as the rainfall decreases 

from east to west, no locality can be put forward as a Himalayan standard. 

Nevertheless Hill did find that in every section of the Himalayas, whether it were 
8ikkir)i or Kiimaiin, the rainfall had a tendency to vary with altitude according 
to the law of his table. Whatever the total rainfall might be in Sikkim or 
Kiunaun or Kangra, the heaviest falLs would be everywJiere between 3,000 and 

4.000 feet. In all distiicts the rainfall at 11,000 feet would be found to decrease 

approximately to one-thirtieth part of what it was at 4,000 feet. A law of this 

kind must not be tested too severely; it is a law of averages: rainfall is apt at 

times to be erratic : moreover Hill had to assume the Himalayan slope from 

1.000 feet to he continuous up to 11,000 feet. Flill’s table thus gives an approxi- 
mate estimate of the rainfall to be expected under ideal conditions of slope : 

the inecpialities in the topography, its rises and falls, ridges and ravines interfere 
with the operation of the law. The dilliculty of working out a law that will 
enable the rainfall to be predicted without actual observations will be realised 
if we compare the rainfall actually observed at Chakrata and Mussoorie : these 
two stations .‘ire only a few miles apart and are at approximately the same alti- 
tude, l)ut the annual rainfall at Chakrata is 72 inches and at Mussoorie 90. 

Hill’s law can be tested by taking the rainfall as observed by the Meteorolo- 
gical Depiirtment at certain low places, .‘ind then by calculating from the table 
what ditfereuce of rainfall would be predicted by Hiirs theory at high places 
above. At Hiliguri (1,000 feet) the average annual observed rainfall is 131 
inches : by Hill’s table therefore the rainfall above Siliguri at Darjeeling (7,000 
teet) would be predicted to be about 113 indies: tlie mean rainfall actually 
observed at Darjeeling is 123 inches, or 10 inches more than IJill’s prediction. 

That the monsoon current drops the greater part of its jain before it reaches 
a height of (5,900 feet is proved by the meteorological observations in Assam : 
the annual rainfall at; Cherrapunji (3,500 feet) is 428 inches, whereas at Shillong 
(0,000 feet) which is only 40 miles in rear of Cherrapunji the rainfall is 82 inches. 
Between the altitudes of 3,500 and 0,000 feet the rainfall has decreased by almost 
four-fifths. llilTs table would have made this decrease only oiie-half, and it 
thus did not err on the side of exaggeration. Hill’s table is in serious disagree- 
ment with Strachey’s theory of Himalayan snowfall. Strachey had assumed 
tliat the monsoon ciiiTcnts were giving snow above 20,000 feet and were crossing 
the (^reat. Himalaya and producing snowfall on the northern slopes. Hill came 
to the conclusion that the monsoon gave hardly any rainfall above 12,000 feet. 

H ill's table made it difficult to understand the snowfall of the Karakorum. 
The Karakorum range stands in rear of the Punjab Himalaya, the height of which 
is above 16,000 feet : if Hill’s table were correct no moisture-bearing winds 
from tlu* ludiiin Ocean could cross the Himalaya and give snow to the Kara- 
korum ; currents might penetrate the Zoji La (11,000 feet) and might pass 
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through the gorge of the Indus and get round the Himalaya north-west of Nanga 
Parbat, but such small currents couKl not carry suilicient moisture to account 
for the snow on the Karakorum. 

In 1030 Ur. G. C. Simpson, F.R.8., Director of the Meteorological OlHce 
in England and lormerly Meteorologist to the Government of India, wrote ; ‘‘You 
“ will see tliat Hill places the maximum rainfall as low as 3,350 feet above the 
‘‘plain. His figures have never been modilied and are generally accepted, and 
“my own experience in India gives me no cause to doubt that they are substan- 
“ tially correct/’ 

In corroboration ol Hill's law many experiemed sportsmen have recorded 
great decreases of laiiikill when they have crossed the outer ranges and penetrated 
the interior of the mountains. 

Kcior's ESTIMATE OF SNOWFALL, l!>01. 

I have had great diflidimce in referring to Sir John liliot’s (\stimate of snow- 
fall in 1901. He did not put it forward as tlie Director of the Meteorological 
Department in any published report. Dehra Dun was one of his meteorological 
stations, and he stayed there a week during the summer of 1901. He told me 
in private conversation that he had for years been observing >omc snow peaks 
with a telescope mounted in the veranda of the Meteorological OlHce at Simla, 
aiid that \h) ha<l come 1o the conclusion tlial th(‘ir heights might possibly be 
changing by as much as l(»0 feet in (he <*ourse of ii y('ar owijig to the snowfall. 
This ojjiniun from a high autlie^rity liad consi<h‘ra])le inilmuicc upon tlu‘ Sui\ey : 

if changes of such maguitud(*s were oeaurring, the values of tla* heights adoj^t'd 

for Himalayan peaks would re(|uire leconsideial inn. it was largtdy du<* to 
Eliot's inilueiice that the Surv(*y undertook in 1905-9 a long series of obs(‘rva- 
tion^ of the snow })eaks of ikidrinath, Kedarnath and Ilajula rpuneh from tin* 

station ol Nifjli (See picture, Ghapter 5, Part i). We. ob.serV(*el these pi'aks 
everv iiutumn and si)Ting, but we (ailed to discovm* any <lelinil(‘ variations in 
tln*ir heights. It is true that we wen* hampered by grazing rays and by the 
vagaries (d atmospheric n‘iraction: we had iiot then the knowledge of i(‘fi'ac- 
tion that has b(‘en gained in recent y(*ais by the lesea reins of Dr. di* (LaalV Hunter 
(<S?oa;cy of Indio, I^rojrssionol Poju r No, / /, 1913 : G. 7’. >S. VoUnno 11^ 

Ap[)cinlix 3). But making every allowaine for tht* uncertainties din* to refrac- 

tion, W(* came to the conclusion in 1909 that lire heights of tin* peaks <»f Badrlndtli, 
I\t‘darnath and BandaTpunch did not proliably change l)y inuri* than 5 feci during 
the t'ourse of a year and that they eertainly did not change by as much as JO 
fe(*t. Colonel H. Wood, 8urvey of India, wrote in 1931 : “ It is possible that 
“ what Sir John Kliot nn*ant was that if a snow regist(*r was kept on a Himalayan 
“ peak it might record a fall of lOO feet in the year. I have no idea of the amount 
of snow that falls ; but I aru quite sure that from any high peak an enormous 
quantity of snow is blown off by the wind very soon after it falls. 
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Altl oiii/li our n'snits iind not confinucHl Sir John Eliot\s estiniate of heigh t- 
chni)i>c, \\(‘ w<uv iiidrljtud to him for bis (/o-opo ration. It was due largely to 
his iufliirnru tliut u loni» seiies of obs(*rviitions came to be taken: and this series 
will l'(‘ ;i |)('j rnaiieiit r«M (»rd of value,, if ever our successors wish to test wdicther 
the Himalayas havt‘ l>e(ui risinu in height. Although our observations were 
alhcicd by od ra('t ion . lliey will be ndiable in future centuries if a chtwgc of height 
is biiinu .soHubl. IbdVaclioij will not change : it wdll in the future be the same 
as herelofore, and though it may prevent absolute values of height being deter- 
mined with great accuracy, it will not prevent differences of height being obse^^’ed. 

In 1005 the Himalayas were shaken by the Dhanmsnla <*arthrinake Jind 
Dell j a Diin sulTered severely. This fact contributed to our desire t(/ make a 
coiii|>le((‘ Muies of luMght observations for the use of our distant successors. 

Tlie deliniti* lesson learnt by the height-observations of 1905-9 was that 
the only c(*rtain nietJiod of measuring the annual amount of snowfall upon a 
high |>(‘alv ]ilv(' Dadrhiath is for the observer to live for a. year as near to Badrinath 
as !u‘ may iind (‘on \ cmient. Its snowfall is too small t(» be observed at a distance 
c)f (0(} mil(‘s. 


\\'ALKnn*s ]^:xpLANATio]s; on Himalayan 8NOAvnALL, 1913. 

ft will be r(‘alised tliat at the beginning of tlie 20th century considerable 
nn(‘(‘itainty was pr(*vailing concerning IJinudayan snowfall. ft was not that 
geographers were dilTering from meteorologists, for neither branch of science 
liad been abh* to solv(‘ tlie proldems. 

In HH3 Sir (dll)(*rt Walker wrote (Memoirs, Indian Meteorological Department, 
Vol. .\XI, I9J3): '' dlK‘ cold weather storms of northern India are of considerable 
‘‘agricultural importajK c : their rainfall determines largely tla^ cJiaracter of the 
“groat wheat crops ol northern India, and they ])rovide the chief part of the 
“snowfall wlioj-v Miidting feeds the irrigation canals during tin* hotter mojjths of 
“the y('ar.'’ 

slabujumt that the snowfall is jnainly due. to the '‘winter rains’’ explaij^s 
many of our dilliculties : StracJiey Jiad attributed all the Himalayan snow t(» tlu^ 
snnutKM’ monsofui winds: Hill's table had also been based on ol)servations of tlie 
monsoon. But Walker lias noAv shown that it is the “winter rain ” and not tin* 
monsoon, which gives to tin* Himalaya their snow. 

Tli(‘ following extracts are from a letter wdiich Sir Gilbert Walker has kindly 
written to mt‘ : 

“ Th(‘ wint(M‘ depressions from the west go on from Decem])er to May in the 
“nioimtaiii ri‘gions, tiu' maximum being in Aj)ril in much of Kashmir. There 
“is })racti(*ally no south-west monsoon in the Karakorum, so probably the greater 
“part of tlu‘ snowfall occurs outside the monsoon/^ 

" I feel sure tliat the monsoon does give precipitation U]j to 15,000 feet and 
“ j)iH)bably higher, though high up the amount would be small.” 
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Tlui annual rainfall at Vatunu in TiLtU (norti' t»f Pai ‘.‘linu) is nO inclu's 
which shows that th(‘. nionsixai there ratlier fit'ely, ami tlia >aim‘ h«>Itls o\er a 
“ ennsiilerable area. At Shiiiatze in the 'r>anep<» \ alli'v, ‘W in \\ii»ti‘r selduiu 

‘‘exceeds 12 inelies, and its lainv pcriiul is Jiim‘ to AiiLLUst. At (Jvantse tlure 

“are 12 wet days in July and 2L in Aimnst.'" 

** My jxiK'ss W(jidd hi* that oceasiotial Lnists oj monsoon laiti rross tin lovvi'V 
places in th«* main chain of tlie Punjab llinnllayas and ei\t^ a sp?iid<linu to the 
“ ( hain behind, hut that most (d‘ it eomes from tin' wint^u* d(‘pit‘ssions." 

ADbody knows wluue the. water of these de|)ri‘ssions lonu's irom : some 
“of it must cotne from the ^lediterranean but jnost peo])le ihitdx that an np})cr 
“ dujnp eurnmt from tlu^ Arabian h‘eds into it." 

Tdie incttMU'olottit^al diary which. Sven Hedin k(‘])t during his travids in d rans- 
Himalaya, and 'Tibet: H)0()-11>()S Tihtl, \ol. \ I, UMT), sliows many 

storms but only occasional falls of snow and rain. From Se]t(ember t(» Aj>ril 
he tnet with <»ccasional falls of snow, artd on om‘ day in January liMt7 he liad a. 
lieavy fall of snow lastin^r all dav. Ihit in llie summer months, June to Aiiunst, 
liis diary <;i\’es support to Walker’s ^ iew that occasional )ui!st,‘> ol nnmsoon do 
rea('li 'Tibet: in June l!Mt7 S\'en Ib'din had only two rainy da\s. and only three 
in July, but in Au'jnst IlHtS la* recorded !*airr on marry days. 


J’hIO KFKKCrS OK WIM* i:iM)N rUK SNOW OK nion I'KAKS. 

From < J)seivation.s of pi*aks in tlie Kurnann Himalaya 1 liad deri\iil the 
imjjie.ssion tluit in the course of a year hi.uh mountains must los»* a urtait <leal ol 
snow' owin<> to wind. J Irave. seen sno\v p«Nrks with an a])j>.‘iient sj'oW'llae con- 
tinuously attacljcd to their summits, widt h nrade nre w<tmh‘r ho\v any snow 
could be left at all. In ItMlS f reteived th«‘ lolh»win,u hdtci' Irom ( olonel .1. hdsh<*r, 
commajr<lin<z tla* 2n<l (oirkhas in (Jritial: ‘‘I have bixur waiting to ^ct a cood 
“ photoitraph of 'Tirich .Mir : it stands out \eiy chair, in a c loudless sky, but almost 
“aUvays it has a flac; of snow, bednu; blown by tin* wind olT its to|». 

In n)32 I rc'ceivcal the* following huter from Dr. (L F. Simiison, l^’.H.vS. : “ A^ou 
“say tlrat the siujw-fla^^s an* so oft<m to lx* scM*n on Naucia l)c‘\ i and 'Tirich MTr. 
“ I wa)nder w'hethc*r the efiect to which you are nderjin;^ is really ]»roduced by 
“drifting snow'. 'I’hen* is a peculiar aerodynamic efTect in th<‘ h*e of a mountain, 
“ when high winds are bhnving w'hich produces a lowering of juc^ssure. As air 
“ streams througlr this n‘gion of Icav pressure it c*xpands witli the formation of 
“ cloinl. This cloud remains stationary in .spite of the heavy wind and has the 
“appearance of snow' being driven off a mountain, but it really is not snow' at all.'' 

There ean be no doubt that Dr. Simpson’s explanation is eorreet. 
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The Rainfall in the mountains. 

For riumy y(*ans googra])hors liad been so impressed by the importance of the 
monsoon that tliey liad based all problems of snowfall ui)on it. Sir Gilbert 

Walher has now taught us to give more consideration to the '' winter rains, 

although tla^y may a[>])ear slight, and less weight to the monsoon, although its 
rainfall is heavy. His ])ronouncement has brought relief to long-standing per- 
plexities. 1'lie following tabh‘S of rainfall have been extracted from Vol. XXIII 
of the Memnirs of the Indian Meteorological Department. They show both the 
summer and winter rainfalls in tht^ Himalaya. 

TJi(i figures in tfu^ tabh‘S dejiote inches of rain : no meteorological observations 
have bt'cn talom abov(* the snowline, but as an inch of rain is e(]ui\TiIent to a foot 
of snow, lh(‘ ligurt's ('])posit(‘ high Himalayan stations may be regarded to mean 
eilluM* inch(\s oi rai)i, or feet nf snow. 1he rainfall recorded during the months 

May to Octolxu' inclusive has been shown in the tables below as ‘‘monsoon rain,’" 

the rainfall from X'ovember to April inclusive has been shown as “ viiiter rain.” 


Rainfall Table No. I. 

'rius table is not Himfdayan : it ref<‘rs to the Assam Hills, standing between 
the Himalaya and the Bay of Ihmgal. 



Api)ro\iinatc 


Monsoon 

Winter 

Station. 

heiplit 

Kclative position. 

rain in 

rain in 


in foot. 

inches. 

inches. 

ShillOM^ .... 

t),000 


74 

8 

(-ht‘iTa]mnji 

4,000 

40 milfs south of Sliillonp . 

3S1 

47 


Rainfall Table No. 2. 
The Sikhhn Iliwdluya, 


Station. 

A])i>roxiinate 
licight 
in feet. 

Rolativo position. 

Monsoon 
rain in 
inches. 

Winter 
rain in 
inches. 

Yatung 

15,000 

In Tibet ...... 

40 

10 

Unrieeling. 

7,000 

In Sikkim ..... 

114 

9 

Siliguri .... 

1,000 

South of llnrjeoling 

125 

6 
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Kainfall Table No. 3. 


Ud'- 


llie Garhu'dl Himalaya, 

Joshiniath is situated in the gorge eiit through the great range by the 
Alaknanda, and the monsoon currents probably pass through this gorge. 
Srinagar and Karnaprayag are in a valley behind the Lansdowne range and are 
only 30 miles apart. 



.Vppn)xiinato 

1 

Monnooii 

Winter 

Station. 

height 
in feet. 

Relative jK_wition. 

ram in 
incliea. 

rain in 
inches. 

Joithimuth .... 

0,(XH) 

In the .Makiiantia gorge betvv et'n NanOa 
Oevi and Hudrinath. 

27 

1(1 

Karnaprayag 

2,(i00 

In the Alaknanda gorge s<nith of Joshi- 
rnath. 

4.-, 

y 

Srinagar .... 

1,200 

On the Alaknanda in tiu* hills below 

Karnaprayivg* 

2H 

S 

Latiksdowno 


On an outer lliinalayan range which 
reC4‘iveH and break'^ the foive of the | 
monK^H>n, 

7d 

1 


Hardwar .... 

1HH> 

South of the lliinalaya in the g.ip cut 
by the (iangea through the Siwalik 
range. 

1 

1 



Rainfall Table Nn. 4. 

In the outer Ilhndlaya. Siofla. 



Approximate 


Monsoon 

VV'i liter 

Station. 

height 

Helati\e position. 

rain in 

rain in 


in feet. 


inches. 

inches. 

Simla ... - 

7,000 

In the lulls :lO luih's hehind Ka^auli . 


11 

Kaaauli . • • • 


On an outer range .... 

r,. 

0 

Ambala .... 

soo 

In the plains south of Kasaiili . 

:io 

4 


Kainfali. Tahlk Nil. 5. 




Kasleniir, lM<ldkh, DarfHstdv, 




Approximate 


Monsoon 

Winter 

Station. 

height 

Relative po.sition. 

ruin in 

rain in 


in feet. 


inchcH. 

inches. 



11,000 

Ladakh ..... 

2 

1 

Skardu - . • • 

7,000 

Baltifltan 

2 

5 

Kargil . . • • 

9,000 

North of and near Bros 

2 

7 

Gilgit .... 

5,000 

Bardiatan ..... 

3 

2 

Bras . . » • * 

10,000 

North of the Zoji pans and of the Hima. 

5 

16 



laya crest. 



Sonamarg* 

8,000 

South of the Zoji and Himalaya crest 

19 

51 

Srinagar . . • • 

r>,(K)0 

Kashmir Valley .... 

11 

15 



Liable to heary local rain. 




c 
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Rainfall Table No. G. 

H^orth-West Frontier. 

(Outside the Himalayan area.) 


Station. 

Approximate 
height 
in feet. 

Belative position. 

Monsoon 
rain in 
inohes. 

Winter 
rain in 
inches. 

Chiiral .... 

4,000 

North of Peshawar .... 

3 

11 

Malakand 

3,C00 

North of Peshawar .... 

18 

18 

Peahawar .... 

1,100 

.... 

6 

7 

Abbottabad 

4,000 

Ea.st of Peshawar .... 

20 

18 

Landi Kotal 

3,000 

West of Peshawar .... 

4 

10 

Fort fjockhart . 

4,000 

West of Peshawar .... 

20 

14 


The actual snowiall on high j»eaks that arc sniTounded by large glaciers is 
probably greater than at points further distant, as the atmosphere above the 
glaciers must be colder than elsewhere. Owing to tlie prescmcc of such glaciers 

as the Ilispar, Biafo, Baltoro and Siachen there must be a local reduction in the 

Lnnperature of the air in higher Baltistan, and when nioistu re-bearing currents 
pass over such a region its low temperature may possibly lead to a greater local 
snowfall than would be naorded at Skardu or lich (rainfall table 6). Similarly 
at the sources of the Oanges the glaciers of Oangotri, Kedarnath, Satopanth and 

others might produce a local reduction of temj)erature Avhich would cause passing 

cuinmts t(t drop their moisture and which would give a greater snowfall to the 
peaks of Badrinath and Kedarnath than has been recorded at Joshimath and 
Karnaprayag (rainfall table 3). 

In the above tables the rainfall from May to October has been regarded as 
“ monsoon rain,” and that from November to A])ril as “ winter rain.” This 
division between monsoon and winter is open to question. Sven Hedin quotes 
the following sentence from a letter from Dr. Walker : “ A certain amount of 
“ snowfall occurs in the N. W. Himalayas from our monsoon, but my belief is that 
“ most of th(> snow falls during the winter and spring months (and even in May 
“ and June) from depressions like tho.se which give us our winter rains in northern 
“ India.” {So^ithern Tibet, Vol. II, 191). It appears tlu^refore that the monsoon rains 
and the so-called winter rains may both occur in June, although brought by 
different currents. In a letter to me datetl February 19th, 1932, Walker 

■wrote ; “ Most of the rain behind the Punjab Himalayas comes from ‘ western 

“ depressions ’ : I used to call them ‘ winter depressions ’ although they may go 
“ On tc April and May.” 
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The following extracts from diaries of sportsmen show how ditlicult it is to 
choose an exact date separating “ winter rain " from “ monsoon rain.” 


The rainfall noted in the diariett of sjKirtsnien. 

Diary of Lieutenant tl. linrrard, ILF.A. in Higher tiarhwrd. 111 in 


Dat^. 

Locality. 

Altitude of 
(*amp 

( Baioinetric). 

Olwervations. 

5th May 1910 . 

Lower Bhagirathi Valley 

ftH*t . 

4,(HH) 

Heavy rain. 

11th May 1910 . 

Moneri on Bhagirathi .... 

4.400 

Heavy rain and thunder. 

14th May 1910 . 

S. of Main Himiilayati Axis in Bhagirathi 
\'alley. 

S,0(K> 

Little rain. 

25th May 1910 . 

(laii Mukh, (iaugotri glacier 

12,900 

Haiii and snow. 

29th May 1910 . 

Jhala on Bhagirathi . . . - 

S,200 

Bain. 

5th June 1910 . 

Main (Jorge of Bhagirathi 

12,200 

Heavy rain. 

15th June 1910 . 

Main (Jorge of Bhagirathi 

11, 2(H) 

Miat and rain. 

17th June 1910 . 

Jliaia on Bliagiratlii .... 

H,2(H) 

Bain all day. 


Diary of Lieutenant («. Ilnnard, K.F.A. in Higher (larhwrd, 1!H1 


Date. 

Locality. 

AJtitinlo of 
(’amp 

(Barometric). 

ObNervations. 

19th Apnl 1911 . 

Moneri on Bhagirathi .... 

4,100 

Heavy rain all afternoon. 

22nd April 191 1 . 

Main (Jorge of Bhagirathi 

I0,0(H) 

Bain in evening. 

29th April 1911 . 

N. of Main A. via in Bhagirathi Valley . 

S,2(K) 

T^ittle snow in afternoon. 

30th April 1911 . 

tlhala on Bhriglrutlii .... 

H,200 

Little snow in aft/ernoon. 

()th May 1911 

Main (Jorge of Bhagirathi 

lO,()(H) 

Thunder in afternoon, heavy 
Know in evening and all night 

7th May 1911 

.Jhala on Bhagirathi .... 

.S,200 

Heavy rain ainl hail all after- 
noon. 

IStl) May 1911 . 

Jhala on Bhagirathi .... 

.S,2(X) 

Thunder in evening. 

22nd May 1911 

Jadhganga Valley ..... 

9.ROO 

Bain and thunder in after- 
noon. 

0th June 1911 . 

Tibet, beyond Za.skTir range, Jelukhaga . 
Bar'S. 

ir»,:{ 0 o 

Very short snow stoini in 
moinirig. 

11th June 1911 . 

Jadhganga Valley N. of Nilang 

11,000 

Mist and a little rain nil from 
ihr S'jrfh, 

14th June 1911 . 

Jliala on Bhagirathi .... 

«,200 

Steaiiy rain ail <lay but not 
heavy. 

15th June 1911 . 

1 Bhagiratlii Valley ..... 

5.4(H) 

Steady rain in evening. 


c 2 
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Mrteorohukal diary, 1927, by Colonel P. Neame, V.C., R.E. 


Date, 

l/ocality. 

Altitude. 

Minimum 

Temp. 

Weather. 



feet. 

ojp 


I4tli to I7th 

Kashmir .... 

8,000 

49 

Fine. 

Anj^inst 181h anti lOtli 

Kishanganga Valley 

11,000 

46 

Rain. 

August 20th to 2ith 

Astor, Biinji, Gilgit Valley . 

6,000 

76 

Fine. 

AugitMt 25th 

ITaramoah west slopes 

5,000 

07 

Rain. 

AugiiHt 20th to 28tli 

Ifaramosh west slopes 

11,000 

31 

Fine. 

Augimt 29th to September 
1st. 

September 2nd to 4th 

Haratnosh west slopes 

10,.500 

35 

Rain and snow. 

Haramosh west 

9,000 

38 

Fine. 

September Tith to I5th 

Haramosh west . 

11,000 

34 

Rain or snow daily. 

September 10th and 17th . 

Haramosh .soiitli slopes 

11,000 

27 

Heavy rain and snow. 

September ISth to 25th 

Haramosh south .slopes 

12,000 

22 

Fine. 

vSoptembor 20fli to October 

nth. 

Astor, Kamri, Pahlwar, Gilgit 
Valley. 

12,000 

26 

Cloudy but rainless. 


Sutmnary for I927. —'‘ Durin'> August and September once one got out of the 
“ Indus and Gilgit Valleys into the higher nullahs of Haraniosh above 9,000 feet 
“one got continual cloud and slight rain, with snow usually above 1 1 ,000. Indus 
“ and (jilgit Valleys always seemed to have bright sunshine, but there were clouds 
“round the Jtaramosh peaks, during first three weeks of September, producing 
“ rain and snow in moderate quantities.” 


Mcleoroloyical diary, 1928, by Colonel F. Neame, V.C., R.E. 


Hate. 

Locality. 

Altitude. 

Minimum 

Temp. 

Weather. 

April 2nd to 14th 

Kashmir to T.ch 

foot. 

10,000 

10 

Fine except rain and snow 

April I5th to 17th 

l^adaUh .... 

11,000 

.30 

on 5th. 

Rain daily. 

April ISth to May Ifdh . 

Hanle, Pan gong, N. E. Rudok, 

16,000 

9 

Fine but cloudy at times, 

May 16th to 19th 

Tibet. 

Sbyok river 

14,100 

ll 

occasional icy gale. 

Icy gales and snow. 

May 20th to 22nd 

Shyok to Indus . 

11,900 

29 

Slight clouds. 

May 23rd 

Xear Leh .... 

11,600 

34 

Snow. 

May 2 Uh to 27th 

Indus Valley near Leh 

12,,300 

36 

Fine. 

May 2Sth and 29th 

Ladiikh XW. of T^b . 

12,800 1 

27 

Snow and rain. 

May 30th to .Juno 2nd 

Ladakh .... 

io,r>oo 

43 

Cloudy. 

June ,3rd to Oth 

Ladakh .... 

12,100 

40 

Rain. 

.lime 7th to 15t.h 

Xorthern Zaskar 

12,000 

. . 

Fine. 

Juno !6th to 18th 

Zoji T.a area 

11,000 

. . 

Snow and rain. 

Juno loth and 20th 

Kashmir .... 

11,000 

. . 

Rain and snow. 

Juno 21st to 21th 

Kashmir 

6,500 

•• 

Fine. 
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Siimimry for 192S. — “ During April, May, June, in Ladakh-Kiulok one got 
“ very few spells of continuous fine weather : there were a great many cloudy days 
“ with occasional raiji or snow,” 


Meteorohyical diary, 1029, by Colon ! P. Ncamc, V.C., R.E. 


Date. 

Ijocality. 

Altitude. 

Minimum 

Temp. 

Weather. 

March 1st to 21st 

Kashmir .... 

ft*ot. 

5,000 

to 

10,900 

F 

:u 

to 

5 

Fiiie. 

March 22nd to 26th 

lialtistan .... 

10,700 

22 

Snow every day. 

Mivrcli 27th to 29th . 

Baltistan .... 

7,S00 

27 

Fine. 

March 30th 

Baltistan .... 

7.650 

27 

Ham. 

March 3lHt to April 1st 

Baltistan .... 

7.5.M> 

;u> 

Fine. 

April 2nd to >^th 

Baltistan Shipfnr Valley 

7,700 

30 

Bain daily. 

April 0th to 16th 

On tho vjhvciors at head of 
Shi>?ar V^alley. 

11,300 

17 

Fine. 

April 17th to 26th . 

Baltistan .... 

10,900 

20 

Fine. 

April 27th to 28th . 

Kashmir .... 

u)/m 

19 

Fine. 

April 29th to May Uh 

Kashmir .... 

H,500 

32 

Rain daily. 

May 5th to 10th 

Kashmir 

7,050 

30 

Fine. 


Sutmmry for 1929. — “ During my stay in Baltistan in March and April 
“the weather was bad for a fortnight at the end of March and beginning of April : 
“ it then became line,” 
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CHAPTER 18. 

THE SURVEYS OF THE GLACIERS AND OF THE SNOW'S. 

The maps published by the Survey of India are shown in the catalogues' 
and it is imt necessiiry to give lists of them here. It is however advisable to 
refer to the problems that have bad to be considered during the last century, 
and to explain how surveys of the higher regions of glaciers have been made 
by mountain explorers and why the flanks of the high peaks have been omitted 
from survey programmes. The chapter has been sub-divided into the following, 
sections : 

(f) T’he longest glaciers. 

(2) Observations of the Geological Survey in 1906. 

(3) Montgomerie's account of the Karakorum Glaciers in 1862. 

(4) The surveys of the Karakorum in 1860. 

(5) Sir Martin Conway the first mountaineer-surveyor, 

(6) The surveys of tlie Workmans. 

(7) The explorations of Dr. Longstafl’. 

(8) The surveys of Sir Filippo de Filippi. 

(0) The glacier-surveys of Mr. and Mrs. Visser. 

(10) The Shaksgam Valley. 

(11) Professor Dainelli’s expedition, 1930. 

(12) Views of military officers. 

(13) The recent glacier-surveys of the Hindu Kush. 

(1) Thk Longest Glaciers. 

Glaciers are rivers of ice which collect in the ravines and valleys of the 
high snow peaks and ranges, and which move slowly downwards, until they 
reach the point where their ice melts. ^Ihe low’er end cl a glacier is known as 
its snout, and at its .snout there is an '* ice-cave ” from which water issues. The 
change Ironi ice to water ma-rks tin* source of a river ; every such ice-cave 
is a source of a river. The ancient Hindus gave the name Gau Mukh (the cow’s 
mouth) to the ice-cav»‘ near Gangotri, which appeared to them to be the principal 
source of the Hhagirathi branch of the Ganges. 

.4. mountain river like the Ganges has sources at all altitudes from which 
water is issuing, but only those .sources that spring from the high snow-fields 
have their origins in glacieis. The number of Himalayan glaciers is almo.st 
countless, for small glaciers form in ravines at high altitudes and then like 
mountain streams they i;onverge as they descend and combine to form a great 
rivoi of ice which Hows to the ice-cave. 
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When gliU*ier8 are tabulated aeenrding to their leiigtiis they are found to fall 
into two classes, the longitudinal and tlie transverse. I'he longitudinal are 
the longer, and they lie in long level troughs parallel to tlie main range of the 
•mountains ; the transverse are those whuh t\n\\ down to low h'xels in <lirec- 
tions more or less j)er}>endieular to the main range. In tlu‘ Karakorum the roi'ky 
surface of the moinitains is traverstnl by Imig tronglivs 4>f gtuitle gradient ])arallcl 
to the crest-line, but no such troughs exist in tln' llimillaya ; the gr4'at longi- 
tudinal glaciers of the Karakorum are thus longer tiian any glaciers tlie Hima- 
laya. Ill the Himalayan Journal, Vol. II, page tlie eiglit l4»ng4'st ghuiers 

of Asia were classified by Major Mas4Ui asibllow.s : 


Glacier. 

licjjion. 

L4 iii.rth (miles). 

Ueiglit (»f “iioiit (foet). 

Fedchenko 

Traii8-;Uai .... 

18 

9,880 approx. 

Siachen .... 

Karakorum 

45 

12,150 

Inylchek .... 

Tien 8hau .... 

4t 

9,100 approx. 

Hispar .... 

Karakorum . . . ; 

:3S 

10,500 approx. 

Biafo .... 

Karakorum . . . i 

•O 

10,;j()0 

Baltoro . 

Karakorum . . . i 


1 1,580 

Batura . . . . ! 

Karakorum (Hindu Kush) . > 


8,050 

Koikaf .... 1 

1 

i Tien Shan .... 


11,520 


'file following <lotaiIs eoneerning tlu‘^4‘ glaciers were also given in tlie Jlima 
layan Journal : 

Frdthenku. -DiseoMui'd in 10*28 by the Jtusso-thu'inan 4*X[KMlition. 

Siarhen, J)ise(»V(‘r 4 ‘d in J848 by H4*nry Straela'v : lower part of the 
glacier smv(‘V<*d in 18<)2 by K. (\ Kyall, Survey of India, Its 
great length of 45 miles was iliseovtuetl by Dr. T. (J. lj4>ng8talT in 
looo. 

Merzbe.eliei's map. 

Flis'pnr, Biafo, ~ Explored and surveyed by the Survey of India, Sir 

Martin Conway, the Workmans, tha Duke of the Abruzzi. 

Batifra. Explored and surveyed })y the Survey of India, and Dr. and Mrs, 
Visser. 

Kmkdf,^ -Merzbaeher’s map. 

(2) OnfiKRVATlOXS OF THE GkOLOGK^AL SvUVEY IN 1906. 

In 1901 ) the Geological Survey of India took an important stej) towards 
determining the secular variation of the Karakorum and Himalayan glaciem. 
In the summer of 1906 five officers of the (Jeological Survey wen* de])\ited to 
make surveys of the ice caves and snouts of certain glaciers in Dardistiln, Haltistan, 
Lahaul and Kiimaun. Their reports aceornpanied by majns aiul pliotogiaphB 
were published in the Records of the Geological Survey of India, V<»1. XXXV, 
July, 1907. The positions of the snouts of tbe glaciers were marked by pillars 
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aud cairns and rock-cuts. The following glaciers were surveyed during the 
geological expeditions of 1906 : 


Glacier. 

Surveyor. 

Hiinarche 

Barche 

• • 


Minapin . 
Yengutsa . 

• • 

>H. H. Hayden 

Hasanabad 



Hispar 



Sonapani . 


H. Walker . 

Bara-Sliigri 

• • 

E. H. Pascoe 

Pindari 

• 

■N 

Milam 

Shankalpa 

• • 

>G. de P. Cotter, J. C. Brown 

Poting 

• • . 

- 


District. 


Hunza, soutb>east of Bakaposhi, 
Bagrot valley, Bakaposhi. 

Nagir, north of Bakaposhi. 
Nagir. 

Hunza. 

Hunza. 

Lahaul. 

Lahaul. 


Kumauu. 


Centuries may elapse before any indication of secular variation can be 
obtained, and it is therefore a matter of scientific importance that the marks 
placed by the geological surveyors in 1906 should be periodically inspected and 
repaired. The existence of old moraines at low'er levels shows that there has 
been a general retreat of glaciers since pre-historic times, but the observations 
of glaciers themselves during the last century have not as yet been sufficiently 
prolonged to indicate any definite proof of secular variation having occurred 
in the historic period. 

In 1930 the Geological Survey published a paper by Major K. Mason, M.C., 
R.E., ill which a history was given of the observations of thirty-four glaciers 
in the Karakorum mountains. The notes of every explorer who had visited 
these glaciers during the last hundred years were summarised in this paper 
{Records, Geological Survey of India, Vol. LXIII). The period during which 
these observations had been accumulated was, however, found to be too short 
to justify any definite conclusions. 


(3) Montgomerik’s Account of the Karakorum Glaciers in 1862. 

In a lecture he gave in 1862, Colonel Montgomerie referred to several glaciers 
which he had seen in Baltistan in the course of his topographical surveys. His 
information has been supplemented by the more detailed observations of subse- 
quent explorers, and his lecture is not now of scientific importance ; but it was 
the, first occasion on which certain Karakorum glaciers now well known were 
brought to notice. Montgomerie’s discovery of the peak K*, his long career 
as a triangulator at high, altitudes in Kashmir and Western Tibet and his early 
death have made him one of the heroes of Survey history,, and his writings,— 
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the few in munber that remain,- liave still a tra<liti(mal interest lor liis ilepart- 
ment. The fo]lo^^ing are extiaets fiom his lecture 

'' Karah'nnn Glaciers: in the Hraldu braiuli el llie Shijiar river there are 
‘‘the Piiiunali glaciers, the Nobuiuli Sc)buiuli ulaeiers. tlu' Ibafo elaci(‘r (\VA miles), 
“ and the Baltoro elaeier, miles in len^tli.* with a 'hreadth of Irom 1 to ‘J.l miles. 
“Further west tlie lloli valley produces a ^lacier (l(j miles) and the Ihislia valley 
“contains the Kero (IJ miles) and the (’hoiio (‘2n mili‘s). 'The Hraldu and Ihisha 
“valleys contain such a gala.w' of Ldaciers as can be showm in no other part of the 
“globe ('XC('pt it he within the arctic circle. d'he Ihiltoro glacier takes its rise 
“from underneath K-. All glaiial phenoimnui are to be setm on a gigant ie scale 
“ in the valleys of the Shigar." 

“An attmuja was made to measure tla^ thickness of tlu' ice in the lialtoro 
“by sounding one of its yawning chasms, but a liiu* of KiO feet in length failed to 
“ reach bottmn. Observations at the end of the glacier gavt' a thickiu'ss of 400 
“ feet, but higher uj) a still greater thickm^ss will doubtless be lound.” 

“In the »Saltoro and llushe river valleys round Masherbrum (Karakorum) 
“the most remarkable glaciers are the Slior]>ojong, It> mihss, the Koon-doos, 
“24 miles, tlu* Nang, 14 miles, the Atosir, 11 miles.’’ 

“Of tlie Himalayan glaciers the Drung-drung, 15 miles, is tlu* largest in 
“Sum; the Brahma glacier in Ward wan is lli miles long, the Purkutse in Suru 
“ is 7J miles long. The Purkutse* is p4‘rliaps tlie. most remarkal>le of this HinnV 
“ layan grou}), as it comes tumbling dowm in a torrent of broken pinnacles of ice 
“from near the summit of the Kun peak, 23,000 feet high ; it is a sight wdl worth 
“ lookifig at ; though in actual l(*ngth tlu* Purkutse* gla(*ier is inferior to others, 
“ it makes up for its want of length by the large mass «)f ice tl)at is visible from (»ne 
“ spot.” 

(4) 'Vhk SiJiivicvs OK Kashmik and mn Karakorum in 1855-1805. 

The smvt'vs l iinicd out in <»f> hy tlio Survey of India wcuo tlu- liiphcst 

nionntain survc'vs lliat laid ovor lioon undertaken in any continent. In Kaslinut 
and Tiliet- the (.iovernnieiit of India entni.sted to tlie Survey no ordinary tuak, 
and Colonel Montgomerie was seleeted for the eliarfie of the work. Uia previous 
survov work had lain iu India, and he had had no ex])erience of Alpine dinibing ; 
his survev assistants were yoiinf* military fiffieers and civilians recruited in 
India ; none of them were mountaineers, and in those days of slow eommuni- 
cations workeis in India were less able to obtain European aid or advice than 
they can now. The valley of Kashmir was of course well known, but the 
numerous vallevs of Ladakh and Baltistan and the hieh fields of ice. and snow 
were terrac incognilne ; there were no mountain roads, the hill-paths of the present 
day were mere primitive tracks, transport and provisions wore most difficult 
to obtain. In ten years this small band of surveyors had completed an accurate 

^ The roost recent values of length are Biafo 87 inilos, and Baltoro 86 milea. 

D 
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.siuv«'.y u\er tilt! lofty r<‘gion.s with the exception of the highest nxeus of perpetual 
snow. The allotinent of inojiey .sanctioned by the Covernnient for this surve\ 
Ji.nl necessarily been limited, and (fwing to the exi^ense the highest portions of tlie 
tjlaciers and the highest areas (}f snow had to be omitted from the programme ; 
bur even in these areas AfontgoJiierie and his assistants had determined flic 
positi(;ns and langhts of the peaks, now so well know'u as peak K^, as (lasherbrum, 
and Alasherbruin, and many others. These high land-marks fixed by Mont- 
gomerie. have for <50 years been of service to scientific workers. A large portion 
of the area surveyed was higher than Mont Blanc and the glaciated area which 
h(! had to omit from his o})erations was less than one-tenth of the mountains 
siirvciyed. When in 1865 Colonel Montgomerie was given the gold medal of 
the Koyal Cleographical Society, the President said to him, “ You have ])a.s,sod 
“from tlie hot plains of Ilindostan to the loftiest region on the fac(^ of the globe, 
“and there amidst enormous glaciers you liave made accurate scientific observ'ations 
“at statiojis, one of which was 5,000 feet higher than Mont Blanc.” 

('oloncl (lodwin-Au.sten W'as Montgomerie’s .senior as.'^istant : he was a 
skilled to])ogra.ph(U‘ and his natural scientific bent .showed itself in his glaciological 
surveys and in his sub.serpient g(!o1ogica1 re.searches. 

In 1871 Sir ('lements Markham wrote, “ (Jodwin-Ausleji sketched most difficult 
“ground with taste and skill, including th<? (mormons glacieis of Ijittle Tibet, one 
“of tluun :i() miles long.” One of tla; most I'rilliant. of Montgonu'rie's a.s, si, slants 
was Jjhmt. Klliot Browidow, who was killiMl at the siege of Lurknow. '^riic 
Surveyor ({(mend W'rote of him in 185!), “ Brownlow's adventures and :u hieve- 
“ incuts in the snowy mountains, and his hardihood and endurance were the theme 
“of much praise. among.st Ids lirothcr surveyors. He had intended to devote his 
“ rare and s])lendid ipialitics as a mountain siirv(>yor to the exploration of (.’entral 
“ Asia.” 

'I'liongh .Montgom( ri(‘’s maps arc now (57 years old, and arc no longer abrca.st 
of nuxh'rn standards, they have faillifnlly served many geologi.sts, and many 
other scientific travidlers, and they have been tlu* treasiued compianions of 
generations of sportsmen. Montgonauie himself was tin* first ob.serv('r of peak 
K'-* : his assi.stants sub.s(Hpiently helped him by .sujiplenumtary ob.servation.s from 
other stations to fix the peak accuratidy and to measure its height. 

In 1871 Sir Clements Markham rebwring both to Ka.slunlr and Baltistan 
summed up the position, as it appeared to him then, in the followu'ng Words : 
“ The topographicid .survey of the MVstern Himfilaya, conducted under Mont- 
gomerie, the accounts of its glaciers by Oodwin-An.sten and the e.xamination of 
“ its southern ]>ortion by Medlicott have rendmed our knowledge accurate and 
“ complete.” 

In recent years a .statement has been published that surveyors were ordered 
not to waste time on uninhabited districts, and it has even been represented 
that the Survey of India has regarded glaciological surveys as w^aste of time. 
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The Survey of liulia lias sinvevial many uninhahiieil ili.striet^. As i seientiru* 
de))aT’tni(‘nt it lias rerounisiMl the \alne oi ulaeial Mirxeys, ami it does n u consider 
such surveys as \Na>te <jf time. iUit wlum ;i sur\t‘y of mountains lias hem 
tvinctiojuMl at a certain estimate of cost, it is imannhent npon tla' sni sevens to 

Work within the e*stimat(‘ atui te.» ilevote* their tiiiii to th.e ma]^s that are' most 
uruently required f<»r piihlic |nnp(»ses. 

The dilU<adtie‘s n| sinweyinu the tliidxs and slopes of (la‘ siiowqx'a ks, wlare 
the* u\x\{\ <:iae‘;ers liave thi‘ir se;urces. have^ pieveiite**! sni veys frenn hein^^ ;it tennpte'd 
over the* hiuhe*st altitude‘s, mn endy hy the* Surve*y hut hy i h.e‘ me>nnlain<*i r> 

enthusiasts who havt* co-o|)(*rateMl with the* Snrve*\'. 

W he*n a siii\e‘y party withelraws to its reeess qiiartens afte*r se*\e*n nieenthft 
in tlie held, its out-turn ot liehl-work lias to be compared against its ceist in 
mone‘y. Surve'vors hope* tej show" a good out-turn, hn* it is e)nly by geioel out- 

turns (»l work that futun* prngiamme*s be'ceum* p<»ssibl(*. A sur\e*yeu- may ha\e 
t<» e-!iinh day afte*!* day above* IS 000 ft‘e*l. as (’e»h»ne*l 'ranne*r hael te> do in I SS‘l 
whe ‘11 he* was (‘bse-rvimj: the* pe*aks ed .Vpi ami Nampa ; at suniisi' the* sky was 

clmulIe'S'.. but each day whe*li he* re*ae'he‘d is.ootl ie‘e*(, he* leumel the* pe*aks IlieleleUl 

b\ mists. 'riie‘rc he* sat idle* with his Ufulasis ; his I lie'exhdite* was adjiiste*il 

and ivaely, but the* eiine* e»l minimum !e*traet ieni passe*d vvithemt- tin* mist. cle*aring : 
he* had l)e*e'n tedd that the* ed>se‘l \ at ienis Were* i‘sse*nliab hut ill ele-Spaif‘ he* Wl’ede 

to th.e* Surv(‘yor th*!ie‘ral tliat he* was wasting his time. lb* elid met say that 
ghu'ial surveys vve‘ie‘ waste* n| time*. It is still ce>mme)n te> see* in the re*pe)rts of 
snrve‘y partie*s the lame*nts ed ke‘e*n 1 1 iangnlaleers e)Ve'r the* loss eif th(*ir vaJnahle 
time*, when ])crsiste*nt mists have inte'rfe*r(*d with th(*ir nioimtaiii (*li)nbs U]> pr<‘ei 
pitenis sleepe's. (A le* fe*re‘me' te* tills (jne*stion is made in (diapti‘r !?(> e)f this book 

ill eemne*ctie>ii with the surve*y ed Namla l)e*\i). 

Thi • s( f(h‘ (>j sao’M // (((Injth il (h l/n' hdnthut'ivin , 

\\ lie*n the* snr\e*ys eel I So, I we*re* be‘ing planm‘d, mueli ceniside'-ration mimt- 

liave* he'e*!) give*n to the* ejne*stiojL <d scale*. The* se*ale* sedecled W’as that eif 1 inileR 

te* one' im*h. Althenigh some* trave*llers weeiild have; jirefericd a largeur scale, 

the* majoiity of civil and military eelliciTs. s]K»rtsin(*n ami sciemtists, luive found 
th.e* t-mile* maps nsedul and handy. If the* Snrve'v liad adopted the Bcale of 
1 mile to 1 inch, more details <d’ hills e*oiild Jiave* be;en shown, but fur each she^et 

ot the* e*xisting map, there* \ve)ulel have* be(*ii Di sheets of the one-rnile map. Jn 

a inoiintaimeiis eenintry tra\(*lle^rs refpiire* inldrniation to lx; concemtratexl ; they 

liml it imeinvenieuit to have t<» e hange* she'cts oft(‘n esjiecially in a wind ; and 

event in a hill-te*nt there is no reeom fejr spreading out sheets. 

Tht^ 7neth()fl of reprpsndioff morndnim upon maps. 

The inetlmd e>l repn*.s(*ijtiiig the JJimalaya upon maps must have boon 
an extremely dillicult question, when the new pioneer era of surveying was 

V 2 
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openiii !4 in tin* lli/iiulay:i and the Karakorum. The representation of mountains 
upon j)aper has both a scientific and an artistic side ; a beautiful map that 
cinphasis(‘s salient features and jrives a broad view is often preferred to the more 
aeenrat(‘ niaj), in which breadth of view has had to be sacrificed to complexity 
of detail. Many mountain students have come now to realise that the old 
enoraviMl Hima]a}an and Karakorum maps on tlie 4-milc scale, published in 
l86/>, represent a very high standard of draftsmanship and artistic power. The old 
vertical haehures are sometimes ridiculed as hairy caterpillars, but such ridicule 
is cjuite undeserved and short-sighted. Experienced sportsmen who have used 
the maps for years have expressed their ])roference for the old artistic sheets 
over the modern and more scientific, styles. I'he new sheets hava* of course one 
irreat advantage over the old ; the diflerent colours on modern maps enable 
glacial details to be shown which were not possible in the days before colour 
printing had been invented. 

It IS interesting to read the opinions of the Director of Map Publication of 
the Survey of India offices in Calcutta in 1932, who was writing 70 years after 
Montgomerie’s surveys of the Karakorum ; he wrote : “ The old 4-mile sheets 
“ were drawn by highly skilled men and the vertical lundiuring lent itself to artistic 
“expression. Our representation with horizontal contours is sometimes good but 
“ sometimes not ; horizontal form lines of uniform thickness at wifle vertical 
“ intervals are a j)oor substitute for vertical haehures. Herr Dyhrenfurth has 
“produced a magnificent map of Kanchenjunga on the scale of J : 100,000, and 
“ we do not regard this as any usurping of our functions. A one-inch map of 
“the Himalayan crest-line is not on our programme.” 

fn the long interim that has elajised Ixdwee.n the pioneer surveys of 1860 
in the Karakorum and the modern surveys of our own time instrumental equip- 
ment has become lighter and more accurate, methods of observation have been 
improved, and the invention of colour ])rinting has placed grealer powers in the 
hands of the draftsman. But the repre.scntation of mountains upon maps is 
not a purely scientific question. ’The contour represents a scientific idea, but 
in the Higher nimfilaya the contour is an hyjiothesis rather than a practical 
reality ; the contoured map contains much useful scientific information, but it 
gives at tinu>s a rounded appearance to the hills, that is not in keejiing with their 
precipitous nature. 

The artistic side of the Himalayan ])roblem cannot l)c overlooked. Scientific 
advances are always in progress, and surveyors have learnt tliat even their 
fundamental triangulation is liable to become out of date. But the drawing 
t>f the Himalayas is not a mathematical problem like the Figure of the Earth, 
and though mathematicians may teach us now that the theory of gravitation 
is t)ut of date, artists continue to urge us to study the “ old masters ”. Hima- 
layan draftsmen are thus faced with the difficult task of combining the scientific 
requirements of motlern times with the artistic ideas of the past. 
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(5) Sir Martin Conavay, tiik must MouNTAiNKKR-srHVKYOK in thk 

Karakorum. 

Sir Martin (’on way, now Lord CVnuvav, was tl.o {)ioiu*er of mountaineer- 
ing ill the Karakonun. In 1892, twenty-seven years after Montgcunerie’s surveys 
liad been closed, Conway madi* surveys of the Hispar and Jlaltoro and other 
glaciers. Conway's (('utributions to the Karakorum ma]>s wane valuable, but 
his n^port showed a want of understanding of the Kaiakorum problem, and 
contained ungenm'ous criticisms of Montgomerie's survey maps. As (\)nw’ay was 
the first nuaintaineer to usi* tliesi' maps, and as he advoiati'd new metluals of 
topography, Ins report lias had an inllueiue upon subsoquimt mountaint‘ers. 

Sir Martin Conway had had mountaineering (experience in the Alps, and 
he had an admiration for ciertain Swiss maps. Hut he madi^ the mistake of 
treating the llimrdaya as though tliey were the Alps on a largm’ scale. The 
dilbnence b(*twe(‘n tliem how(‘ver is not so simph' ; an increase* of ludght from 
15,U0i» to 25.900 feet leads to rarefac tion of air, lower tem]R*raturi‘s, difliendties 
of food-su])ply. and it altcns problcnns of surv(‘ying. 

Coinvay claimed to be* writing on lielialf of gc'ografihcns and mountain 
studemts, but he r(‘present(‘(! tlu‘ views only of mountain(‘ers who had uscid maps 
of the Alps. 

He thought that a map of a. mountain ])(*ak should hel]) the mountaineer 
by showing him all its varying changes of slope, and should distinguish between 
the slopes w'hich carried snow, and tli(»se that w’(*re liare rock, and those that 
wen* ice-cov(*nMl. Jb* told us that a mountaineer is more* Intc*n*sted in informa- 
tion about the shajie and tin* details of jieaks and whc'lher their faec's are stc'op 
or g<*ntle than in the accuracy with wdiich tlicir jiositicms an* fixed. “ Now-a- 
da}>i, ’ he wrote, when a range* of mountains has to be: survcived, it is elcarly 
‘‘ })ereeived that the form of the ])(*aks must Ik* shown. Tht} upjier rc'gions of a 
glacic*r, lie said, are of more iuifHirtaucc than the* lower. 

When we recall tin* heroic attempts that c*x])(*ri(*need mountain climbers 
have* made without succ(*ss to eliml) Kanehenjunga and Mount Evc*rest, we 
realist* the unfairnc*ss of a map critic, who demands that tin* shape and details 
of jieaks must be sliown upon maps. How are surveyors to survey the shapes 
and derails of j^caks without ascending them with their survey instruments ? 
And how' are th(‘y to take instruments to summits wliich skilled mountaineers 
cannot climb ? (See Cba])ter 20, Mr. lluttledge on Nanda Devi). 

To tlic to])ogra])hcr it is of greater importance to fix the positions and the 
heights of high peaks than to map rock details surrounding their summits, 
because many of these p(*aks are of interest to a w'orld-wdde public, and because 
they constitute the basic points upon w^hieh surveys are founded. Conway’s 
principle was “ details before accuracy ”, the Survey’s principle is ” accuracy 
before details 
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WTicii Conwa}' \vrot(i tJiat the upper regions of a glacier arc of more 
importajKc than tin? lower, lie was overlooJdng the requirements of the geologists 
and tlK‘ Jjill-people and sportsjiien who frequently cross the lower glaciers, but 
wl)(> .seldom eJimb to the highest regions. 

show tli(^ details of all high slopes, whether gentle or steep, whether snow 
o{ ice, W(ndd leqiiire a map on a large scale : the Survey of India map is on the 
Male of ‘‘4 mih‘s to 1 inch Sir iMartin Conway began his own survey of a 
gJacu r on the larger scale of “2 miles to I inch and during work he further 
enlarged his scale to ]{ miles" for the inclusion of more detail; but he found 
this scale to(» large for work at high altitudes. Finally he decid(‘d that the 
Survey scale of '‘4 miles to one inch'’ would after all be best for the field-work. 
His own scai(‘s of work he j)roj)osed to enlarge in England to ‘‘ 1 inch to 1 mile 
include detail from photograjdis. Such an increase of scale indoors would 
mean an erdargciucuit by Hi times of the 4-niile map as made on the sjiot. No 
f oj)ograph('r would Jiiakc a detaihnl maj> by enlarging his outiloor work so enor- 
mously, and l>y adding the details indoors. It is triu^ that such a Jnap might 
nial\(i a (diarjiiijig pictui(‘, but in Jialtistan it would not resemble the grouiul. 

On the j)rinci[)le that details iuid shapes were more important than accuracy 
of positions JSir Martin CoJiway <!id not cany oji a (*ontinnous triangulation, 
and varioUvS parts of his map had afterwaj’ds to be conneeded by the help 

“ of points detminined by the ^Survey of India.” 

Sir Martin (bnway summarized Jiis opinions in the following sentence : 

Kiom tlu^ Survey sheets a mountain student cannot learn mueh for tlu^ ve?y 
“ g(»od reason that they were not constructed with a view to jiis enlightenment.” 

J)id th(‘ eminent geologists Oldham, I^ydekkiu', Stoliczka, and Diew recei\e 
no help fiom tliese inaps ( Did Arthur Neve, the mountaineer, gain no en- 
lightmmamt. Neve wJiu lor years was basing reseaTches Uj)on these majjs and 
wlio traced the Karakoium across Depsang ? Did Erancke, the leading authority 
on tla‘ lialti lajiguage, who residetl for years at Khapalu, and who knew every 
\illage in Jkdtistan, gain no eiilighUmment,— Fiancke wlio studied the mountain 
nana\s^ 

In J!):{2 the Director of Map ruhlicatioii in Calcutta has explained that 
tlu‘ progran\nie of future work liefore the Survey of India does not iiielude 
a (uu' inch ' sui vey of the iliniillaya erest-line. It was the absence of such a 
survey in JSU2 that led to Sir JVlartin Conway's complaints. Though Conways 
topographical prijici]>les liave not been adopted in India, the example lie set 
of individual enteiprise in surveying the glaciated regions has been followed 
b\* subs(*quent (explorers, and tlie system lie founded by which the Survey maps 
ol tlH‘. ice and snow can be snpplementeil by means of the sketches and surveys 
of seieutilie ojithusiasts will in course of time lead to the production of a map 
of tla‘ higher regions of each glacier, ^ — hut nut of the shapes and slopes and summits 
ol the great ])eaks. 
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(()) Vhk Sukvkws iHi: Workmans. 

In ]8J>S-r)!> Mis. Jinllo(*k-\V(»rkiii;ni iwul Dj*. lIuntiM* Workiuiiii ntnninmu'i'il 
tlitnr lonii: series nl’ t*x|)l(»ratiuns jumI Miixey^ in the Kiiniknniiii. Tlu‘ pliolo- 
gra]>lis they puhlisluHl in their honks marked an advanee in the art of geouiaphieal 
ph(»toi;ra|)hy. Tht' first Mirveys which tlu'V made \\crt‘ of the (’hogo laingma 
and Biah) ulaiaers. 

In (])ey elimlu'd above *J,*LtK)n feet in lh(‘ Karakorum, and in BHK) 

they climlu'd the hicdi peak (d .Mei*, (il.'h'Jon fi‘tn ) oiu* of the Nun Knn pt‘aks in 
8iirn. ddudr eamp Ananiea " in Simi {iMAMKi fe«‘l) was the liighe.-t point 
at wdiieh mountaineers had passed a night. 

Tn JiM)S tlh‘y made surveys of many tributaries rd the llis|)ar ghnim* and 
some ot>servatij)ns ot the Vemgntsa. 

In 190!) Dr. la)n_:statV liad diseovered that tlie pass at- the liead (d tl;e Bila- 
fond glacier l(uids into tlu‘ Siaelien glacier, and in I91li Mrs. Bullock-Workman 
w'ent up the Bilafond glacier, and crosst‘d the Bulafond La into Siaclum. Dr. 
Beterkin who was a numdx'r of tlu* Bullock-W Orhman expt'dition ol 191 *J made 
a >urv(‘y of tin* Siaelien glaeim*. 'I'his surxi^v was a work of skill, ami it was 
b\’ no m(‘ans the onlv geographical contribution to tlu‘ unsur\<‘yed ux'dields 
(d Karakorum, for wliicli the Sur\ey ol India has been mdebiiMl to the Bulloek- 
WOrkmaii <'Xpedit ions. Thes<‘ expeditions arc in lacl reimmdx'ivd as having 
ijel[)(‘d to lil! many gaps in the maps ol the snows.* 

(7) Tnr: KxeramA'rioxs ok Du. Lonosiakk. 

Dr. lamgstalT has coojjcra.teil with the SiiiAcy »>f Indie, as a mouidain snr- 
vevor and as a siK'cessliil explorer. In l!)0r) he climbed to a liiught. estimati'd 
at •Jl.otMi teid on lla‘ |»eak of (Jurla Mandhata, and la‘ wrote the eliaptm* on this 
mountain in Mr. Sherrin<j*s book on “ Wrstfrn Tibet and the Hritish Jhrder* 
^and. " in ItMiS la* climlx‘d to the summit of tln‘ peak of Trisfd (23..*9)0 feed) 
in thi‘ Kumaun llinifdaya. During his movements over Higher Kunuiun he 

discovered an error in the representation of the iiagini glacier u])on a map of the 
Sui:V(‘V. His subseijuent explorations in the Karakorum luivc^ ha<l valuablo 
results, which will now be considered. 

The Saltoro Pass, Tlie Saltoro river is a muth-eastern tributary of the 
Shvok and it drains the Karakorum bel\v(»en Masherbrum and the Nubra. Its 
principal source is the Bilafond glacier. There liad for many yiuirs bemi a 
tradition that an unused pass, known as the SaJturo ])ass, existed at tluj head 
of the Bilafond glaiier across the main Karakorum range. Only two passes 
over the Karakorum range had l)een used by thci peoj)le of Central Asia, the 


* Clitnbin^ and exploration in the Karakorum^ 1904. 
peaks and glaciers *^f Xun Knn, 1909. 

Two summers in the Icc-wild$ of Kaatern Karakorum, 1908. 
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Karakonuii and tLe Aluztagh. The Karakorum pass, east of the highest peaks 
is the I'cst-known pass in Asia, and was in use by travellers between India and 
Turkishln before the dawn of history. The Muztfigh pass, west of the highest 
jieaks and leading into Ilunza, has been u.sed by local iiihabitunts, but it is a 
niotv dilliciilt pa.ss than the Karakorum, and has never been a regular trading 
route. Between these two passes tra«lition had placed another pass, potential 
but not used, named the Saltoro pass. It is difficult to trace the origin of this 
tradition : (humingham in 1850 did not allude to it : Henry Strachey whose 
studies of to[)ography and nomenclature are as valuable to-day as they were 
in J848, did not know the Saltoro pass; Drew did not mention it. The name 
“ Saltoro j)ass implied that the ])ass was at the head of the Saltoro valley, 
and tradition placerl the head of the Saltoro valley on the main Karakorum 
watershed. 

Ill 1880 Sir Francis Younghusband had climbed the Urdok glacier on the 
northern side of the Karakorum range and bad actually reached the water- 
shed, but hud not crossed it. The depression in the range reached by Young- 
husband has since been known to mountaineers as “ Younghusband’s Saddle.” 

In June 1900 Dr. LongstalT acconijianied by Dr. Neve and Captain Slingsby 
explored the Bilafond glacier ; Longstaff found that this glacier was the largest 
glacier feeding the Saltoro river. “ Had not Bilafond,” he wrote, “ been a 
“ well-accepled local name this glacier might well have been termed the Saltoro 
“glacier, for tradition and usage have given the name Saltoro to the pass: but 
“ locally the [lass is calk'd Bilafond La.” The Survey of India attaches much 
weight to names that are in local use amongst inhabitants, and on Dr. Long- 
staff’s authority the name Bilafond La was adopted for this jiass. The name 
Bilafond La was subseipieutly confirmed by Mrs. Bullock-Workman as being 

m local use. 

T/i<; Siitrlicn (jheier.- 1’he Siachen glacier is the main .source of the Nubra 

river, Aloorcroft visited the upper Nubra valley in 1821, and Henry Strachey 

reached the lower jiart of th(^ Siachen glacier in 1848. Alontgomerie knew 

the Siachen glacier but he had never discovered that it had its source on the 
main Karakorum watershed. 

In 1909 when Longstaff crossed the Bilafond La, he naturally believed that 
he was crossing the Karakorum watershed, and when he had begun to descend 
the new glacier on the further side he thought he had crossed the Central Asian 
divide. But he now made the surprising discovery that this glacier was not 
flowing noith into (.'entral Asia but south into the Nubra valley. His explora- 
tions showed that the new glacier must be an upper length, hitherto unsuspected, 
of the Siachen glacier and that the Siachen glacier must be 45 miles in length 
and the largest glacier in the Karakorum. It proved .also that the main divide 
itself, which is the most important watershed in Asia, followed a more direct 
line than had been shown uiKin maps and that its supposed curve to the south 
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was an eiTur. Loniistaff’s exploration also proved that “ YounsiluisLand's 
Saddle ” was tho divide between the Siaehen ^^lacier of Baltistan and the Urdok 
glaehn* of Shaksgani. 'riiis saddle was therefore not on tlu* Saltoro watersluMl, 
and could not therefore be called the Saltoro Bass. Hie tradition which ha<l 
plactnl the Saltoro pass on the main diviiie of Asia had therefore been in error, 
and its error liad led to controversies over the name. 'Ihe name Saltoro pass 
has not the importan(*e that tradition had aseribeil to it : it is only an 
alternative name for the pass in Jialtistan known as the Bilafoml. 

rh(‘ name Saltoro La is a tradition. d(‘ser\irm of rei'ord in history, but the 
name Bilafond La is a ireogra.iihical truth. dV) future geologists, i‘Xplorers 
and surveyors, a map will be of mor<‘ use if it shows a iianu' sucli as Bilafond 
La, wdii(*h is a living nanu\ than if it shows Saltoro lai, whiidi is a tradition 
known only to studmits of iiKiUntainecring history. 

ddie (jU(\stion of a suitable name had to be considenal for the [lass oV(*r 
the Ivarakorum botwi'cn the Siaehen gla<*ier on tlie south side and tlu‘ Lrdok 
glaciiU’ on tlu‘ north. 'VUr. name “ Vounghusband's Saddle " may be suitable 
on a mountaiiuxuing map prepared for mountaineers, but it is not suitabk* on a 
gime.ral topographic'al ma{), w’liich is re(juire<l to t(*!l tlie Clovm-nnumt and travellcu'H 
the nani(‘s most probably used by the inhabitants. It may be lield that though 
tli<' Karakorum divide*, is an im|)ortant h‘ature in ge*ography, ihe pass across it 
from tlu‘ Siaelam to tlu' Lrdok had not be‘e*n nanual by the inhabitants. \Vh(*n 
a case aris<*s, in which g(‘ogra{)hy has to le‘ad the inhabitants inst(*ad of follow- 
ing thmn, as is its normal duty, the ))(‘st ('ourse* is to consider the* local Tiorrnm- 
clature and to attach to tlie pass a name*, alroaely e*xisting in the* eJistrie^t. Dr. 
Longstalf feninel that the* leical eiistrict was ealleit d'eram, anel lie* v<*ry rightly 
nanu'el th<*. newv peak wdiicli he elise'over(*el ‘‘ dVram Kangri,” i.e,, the snow 
memntain of d'mam. Althemgh as a mountaine*er Dr. Jiongstall ha.s an historic 
re'garel for the J^nglish name Younghnslianers Saddle*, he* tliinks that as a Balti 
name* sliemlel be* shown eifj a ( JoveTiiment map for the irnjiortant Balti pass, 
the nanie^ d'e*ram La w'e>ulel be* nmst suitable. Dr. LemgstalT writes: “This 
‘‘is a p(»te*ntial pass, peissibly formerly used, -leaeling from d\*rain, tlui only 
‘local name* 1 femnd for the* mielellc Biachen (^nintry. In tlm same way yo\i 
“might cal! Dainelli’s ‘Colie* Italia' be*tw'een the Siachem and the Hiino glaciers 
“tlu* Kimo La. ddien eni enther sidej of d'erarn Kangri there would be ddbetan 
“names, deram La anel Kimo La.” 

Trrnm Kangri, — Dr. Longstaff^s disceiveries (firstly of the length ed the 
Siaehen glacier, secondly of the traditional Saltoro pass, thirdly of the southern 
ajiproach to Teram La, and fourthly of tbf3 error in the Karakorum watershed 
line) were so unexpected as to border on romance ; they w^riuld have been 
sufficient rewards for the most ambitious explorer. But Dr. Longstaff was a 
spoilt child of fortune, and he was yet able to make another notable discovery 
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iji the sliapi' of tt new high peak that had hitherto been unknown but which is 
DOW known as Tcwaiu Kangii (24,489 feet). Montgomerie’s chains of triangula- 
tion had becji carried in 1860-66 all over Ladakh, and from every station his 
ol)ser\'ers had shot all th<* j)eaks visible, but they had missed Tcram Kangri ; 
Terani Kangri had been hidden fixnn them by nearer mountains. 

■■ Perlia.ps in describing niountaius,” wrote John Kuskin in ‘ Modern Paint- 
“ with any effort to give some idea of their sublime forms, no expression 
“ comes oftener to the lips than the word ‘ peak,’ and yet it is curious, how rarely 
“ even among the grandest ranges an instance can be found of a mountain ascertain- 
“ably f)eaked in the true sensci of the wort!,— -pointed at the top and sloping 
“ steeply on all sides.” 

hi Chapter 1, Part I, of this book we have attempteil to give a list of the 
jnincijial ))eaks of Himalaya and Tibet that are known to rise above 24,000 feet. 
But such a list cannot be compiled with real accurac)’. A jieak like Mount 
Kverest (29,002 feet) has upon its slopes and buttresses hundreds of excrescences 
rliat rise above 24,000 h'et, and all tlie.se might be imluded in a list. But .such 
a list would be only a tedious catalogue and could never be lomplete. The 
list in Chapter I, Part 1, is intended to present a jiictnre illustrating the mountains 
of Asia, and in such a ]iicturc a peak of 24,000 feet that is visible from distances 
on all sides is of more importance than a peak of 27,000 feet which is .standing 
close to Mount Ever<“st, and being hidden from view by its great neighbour 

is rarely visibk> against thi' sky-line from any distance. G'rigonometricallv 
a peak should be delincd as follows ’* A peak is a pointed mountain summit 
“ that is visible from many and o]i])u.site directions and from lung distance.s, if 
“ the view of it is not cut off by an intervening range.” It is cpiite easv for a 

traveller at any time t<t discover mnv peaks of 24,000 feet oii the slopes of Makalu 

or Dhaulagiri or Nauda Devi or N’anga Parbat, but it is not e.asv now in the 
Jlinifdaya or Jvarak<iruui tt) disioviu' a new solitary ])eak, that is .sur})assino in 
height all its suiroundings. 'J’hc angh>-books of the Survey abound in instances 
of high peaks being observed from one or even two stations, and then being 
rejected because they were not .seen again. 

No one can question the claims of Tcram Kangri ; it can be. seen from 
th(^ .south and from the north; its isolation renders it a ” jieak ” however we 

define the woid. 'I'he ])osition and height of Tcram Kangri were determined 
by the t'urvi'v of Imlia in 191 1 at the reque.st of Dr. Longstaff. The Survey 
observer was Mi'. V. D. B. Collins who carried out a series of triangulation from 
Ladakh up to the Karakorum erest-hne with great courage and skill. Durim> t])is 
work h(( huo to ascend 16 peaks of over 19,000 feet in height. Mr. Collins had 
joimal the Survey of India at Dehra Dfm in 1904. In 1914 on the outbreak 
of the Creat War, he wa.s appointed a lieutenant in the 2iul Gurkhas ; he was 
killed in action on May 9th, 191, 6. He had great qualities as a surveyor, and 
his death was much lamented by his department. 
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(S) The Si RVEYs of vSik Filippo ok Filii*pi. 

Ill 1909 <io Filippi jHroinpanied tlu* Duki* of (hr Ahni/zi s oxpoilition to 
the Kariikoruiii. 'Die Duke s objeet Avas nuuiiitaiii clinibinp aiul he sueeei'deil 
biniself in attaining- an altitiuh^ of :i4,600 feet, (lie urtaOest liei^^ht that had then 
been naulied hy man. De Filifipi nia<le useful surxeys of (lu‘ uppm* p(»rtions ol 
the Baltoro and liiafo iilaeims and of the main Kaialonun; ranine in the neiizhbour- 
hoo<l of K“. [Karakorntn ami Western llimdlajfa, l>v Fili|i|>o «le lolippi. London, 
1912). In his book lu^ has emphasised tlie necessity ol tt'aaidiim the Karakorum 
as a distinct and separate rani»e fri>m the llinifdaya. 

Jn 191H-14 i\r Filippi led an exptalition tliroUL'Ii Jjadfikh and Ihdtistan 
and across the Karakorum to Turkistan ; his surveys on t his I'xpedit ion incimled 
a complete ma.p of the Hiino ulacier. (H i^ndlaya, Karakot and Eihstrrn 

TurkiMnn. by de Filip|)i, This i»lacim is (In' primapal source o| (he 

Upp(*i‘ 8hyok riv(‘r, a fecnh'r of tht* Jiuliis. and I'dlippi slK»\\4‘d that it is also a 

Source 4)f tile ^"arkand jivm, wliicli llows northwards into (entral Asia, (’olonel 

H. W ood of tile Surve\- ot India ac( (Unpannal di* Filip|)i thriup^h Di'psanu aiul 
acr(»ss tlu‘ Karakoinm pass: an <'X<*elj4‘nt map 4>1 tln' loiintrii's on lauh si*l<’S 
of tlu‘ Karakorum pass was out* of tlu‘ many beiudils tliat r4*sul(i‘d from (he 
expedition. A portion of tliis ma{> for whiili dt* Filippi was ri'spojisibk'. was 
publisluMl by the Survey of India in 1922 in Colomd \\’(»od s repoit, Kxphu'a- 
tions in the l^asttun Karakorum am! I ppc'r \ arkand Valley. (Narratiw 

lleport of the Surv<‘y of India's (h'tai-hinent with the di* Filippi scimitilic' 4*xpe<li 
tion). The ma|) and repiut illustrate an important rt'^iiui of tlu‘ Karakorum, 

• imj)ortant on ae<ount (»f tJie v\i(h‘ lit'^iuraphica I and ;;(‘oh »;;ica 1 ()U^*stion^ in- 
volv(‘d ; not onlv does 1 tu‘ map illustiate (he (*omph‘x connection betwemi tlu‘ 

Survev id India s work in lli;^lh‘r Ihdtistan ami S\ej) lledin s wojk in 'Tibet, 
but it depicts als(» (la* L:eoj:ra|»hy <»l the mam watersheil 4)1 (entral Asia, ''the 
backbom* of ili;ih Asia, * at tlu- |)la44‘ wh4‘ii- it is ci4)ss4‘4l b\ tlu- caravan r4)Uto 
w'hieh has C4)nne(ted India ami 'Turkistan t4)r la-ntuih-s. (\)l4>nel W4)4)4rs map 

and re]>«)rt will haV4* also a senliinental ami his(4)!i4- inter4‘st lor the Surv 4 *y 
of Imlia ; not oidy 4I0 they b4'ar witm*.ss t4> tlu- 4-onstant harm4)ny tliat 4'xiistcd 
betwiMUi his (h'tachnu-nt and tlu* Italian exjualit h)?!. but tliey W4*re tJic- last 
contributions to 'Tibetan iLiXMjnraphy wdiicdi W4*r4* nnuh- by (olomd W4)4)d whose 

insight and ;4ifts as a m4)untain-surveyor liavc' s4*r\4*4l his depurlineiit on many 
occasions of dillhulty in tlu* Himalaya, in 'Tib4-t ami in tlu* Karakorum. 

(9) 'Thk (jIlac ikk-8ukveys of Mm and Mrs. Visser. 

Ill 1920 Mr. and Mrs. \'iss4*r juaile valuable 4d>servatiunH and surveys of 
rnanv of tlu* Karakorum ^humus. 'They W4‘re ac4-ompanied l)y KJiaii Sahib 
Afraz Uul Khan of the Surv(*y 4>f India, who ha4l had previous exp<‘rience in 

m4)untain-Hurvcyin«j. Mr. aial Mrs. Visser hav4* jziven a complete acc-ount ol 
tlu* Batura <rlaci4*r in Hunza. Tliev surveyed tlu* whole of the Pasu glacier 
and tlu* snouts of tlu* llispar, Minajun, Ilasanabad, and the Shingshal Valley 

K 2 
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glaciers. (Awoikj the Korakorwn Gldciers). On a more recent expedition 
th(!y surveyed the lower Siaclien. 

(10) The Shaksgam Valley. 

The Sliaksgam liver is the iipix'r portion of tlie Oprang and the most 
iinportiiiit tributary of the Yarkand river. It lies along the northern foot 
of the Balti-Karakoruiii and is fed by the northern glaciers of the Karakorum 
range, the Kyagar, the Urdok, the Oasherbrum, and others. It is an interesting 
longitudinal trough that only exists as a trough where the Karakorum range 
is very high. Further east, where the Karakorum loses its great height, its 
northern drainage like its southern, is transverse. The longitudinal troughs 
in which he the Baltoro, Biafo and Hispar glaciers on the southern side of the 
Karakorum, have their counterpart in the longitudinal Shaksgam on the northern 
side*. On both flanks of the high Karakorum range from K'"* to Teram Kangri, 
the drainage is longitudinal : further east and further west the drainage is 

transverse. 

The first European to discover and cross the Shaksgam valley was Sir Francis 
Younghusbaiul, when in 1887 he made a journey across the di'serts of Chine.se 
Turkistan to India. He reached the Shaksgam from Yarkand, and beyond 
it he saw the great Karakorum range. This range had always been crossed 
by Europeans and caravans further east at the Karakorum pass. Young- 
husbaml crossed the Shaksgam river, climbed uj) the glacier wdiich was descend- 
ing from the MuzCagh Pass, and crossed the pass itself. {Geographical Joamal, 

Decemlier liWO, p. 522). 

In 1889 Younghusband returned to the Shaksgam valley, and on this 

occasion lie followed the. course of the river. He discovered the Gasherbrum 
and Urdok glaciers, which wme descending from the Karakorum crest to the 
Shaksgam. He actually climbed the whole length of the Urdok glacier to the 
depression in the crest-line. 'I'his was a remarkable exjiloration, which has 
led to considerable geographical enlightenment. Younghusband came to the 
conclusion that there was no “pass” across the Karakorum from tin* Urdok 
glacier into the drainage basin of the Nnbra. {The Heart of a Continevt). I3y 
pass he meant a “ real ])a.ss ”, that is a “ pas.sable jiass ” ; but he did find at the 
head of the Urdok that the high Karakorum crest-line di])j)ed here almost to 
19,000 feet; this di]) has been known to mountaineers as “ Younghusband’s 

Saddle”. In 1909, twenty yc'ars after Younghusband’s discovery of the depres- 
sion in the range. Hr. LongstafT explored the same depression from the south. 
He found that this de^iression was on the divide between the Urdok and Siachen 
glaciers, that is ladweim the drainage systems of the Shaksgam and Nubra 
rivers. As already mentioned in this cha.])ter. Dr. Longstaff has described 
Younghvisband’s Saddle as a “ ]>ote.ntial pass ” and he has suggested that the 
best Balti name for this potential pa.ss would be Teram La, a suggestion that 
may well be accepted. 
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In 1920 the expedition under Major K. Mason made surveys ol the upper 
Shaksgam and its suurees. Mason also surveyed the Aghil mountains north 
of the Shaksgaiu. {Records^ Survey of ImVau XXII, 1928. Exyloration of 
SJi/iksgain Valley), His surveys were i-omuated on llu' east with those of Filijjpi 
and Wood, and tla^y jna])])eil the barren roeky lonntrv that lies nortJi oi the 
Balti-Karakorum. W’ood's aiul Mason's surveys proved tliat the idea of a 
lung Aghil range ranking \u importanee with tlu* great ranges of Tibet was lalla- 
eiuus : this range had received its mune from t)a‘ Aghil }>ass, but Mason's s\irvoy 
sbowcal tljat tlie Aghil ])ass was a |>ass crossing a secondary range' or ridge. 'i'hc' 
peaks of tins ridge an^ undoubtedly high, rising in plaia'S above 21,000 and 22,000 
feet, but they belong to the Hank of a great range, which rises itself to 20,000 
feet and 28,000 fe('t. Tlie Shaksgam trough sei)arates the Aghil ridge from 
the Karakorum cT(*st in tlie same way as the Haltoro trough on the southern 
flank of the Karakorum se])arates the Masherbrum ridge from the main co'st. 


(11) PK(n^u:ssoK Dainklu's uxckdition, I9:i0. 

Professor Dainelli's success in 19.‘10 in discovering a pass between the Sia<‘hen 
and Himo glacie'rs was dm^ to his ge‘ographical insight ; his study of maps liad 
convincc'd liim that tlu're must be a topographical mistake', and wlieji after 
great pers('Ve'rance». he* had surmounteal tlie ien* and sneiw, he saw what the mistake 
was, and how it had arisen. This valuable* dise-overy, ami the* way it was brought 
about, are object-kissons for futures e^xjilorers. 

Professor Dainelli has given the* name* ‘Molle* Italia'' to the* ])ass bed.weeti 
the Hiniee and Siache*u glacie'is in ri'inembrame* e)f the c'e^ntributieuis which his 
fellow eiti/ens have* made to Karakorum ge*ogra])hy. 'rhe caravan leul by 
Dainelli was the* first European e-aravan to e*ross tins jiass. If tlie ge'.ographical 
nome*n(*lature of Tibet is to be* de*signe*el as a numument of Eure)])ean acliie*.ve- 
ments, the name^ “Colie Italia" will e*e*rtainly dese*rve^ a places of heinour, but 
if a noinenelature is te) be* (*volveel that will be* agre*e‘able and eeunprethe*nsil)le 
to the* Haiti people*, w’heii the*ir ge*e)gra pineal ealueation pre)gre*sse»s, the name 
“ Himo La " will be^ more* suitable than (adle Italia. I)aine*lli himself has 
proved that in a former age the Baltis use'd t-o cross the* Himo La, on the*ir journey^ 
to Yarkand, 

Professor Dainelli’s Komau forefathers rule*d in Britain for 400 years. They 
governed the Britons with an iron hand, but they intre^duceal a system of nomen- 
clature that wo might elo well to follow' in Asia. When they built a town such 
as Londinium, or a fortress such as Clieste^r, or when tluiy fortified a city like 
Winchester, they gave it a Roman name ; they gave Roman names to works 
of their own creation, but they allowed the Britcius and Welsh and Scots to name 
mountain features. We value and preserve Hadrian’s Wall, but we have no 
Mount Agricola and no Colle Romana. • 
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(12) ThK views of MIJ.ITAJIY OFFICKJ^S KXPEKJEKCEl^ J2< HiMALAYAN 

TRAVEL. 

The following quotations are from General Bruce's book, ‘ Tiventy years 
in tlie Himdlaija ' : 

‘‘ My object," lie writes, is to try and show^ the great contrasts between 
people, (M)untrv, life, etc. that exist in the different districts, from the Kafir border 
‘‘ on tlu‘ w(*.st to the Bhutan border on the east. Between these extremities 
])robably no greater contrasts could be found on the world's surface. The 
Highlands (»f Scotland and Houthern Italy do not present greater contrasts." 

“ To \hv keenest climber mountaineering in these great ranges is inf)re of 
“the character i^f mountain travi^l than of a climbing expediiion. such as could 
“be planned in Switzerland, and at present it must b(^ so, unless the traveller 
“is (*ontent to march direct to some group and stay there. lint few travellers 

“ are so content, as there is so Uiuch new (‘ountry to ])e seei?. and all the surround- 

“ings ar(‘ of such interest that the tinu‘ for climbing particular ])eaks lias not 
“ yet an i\(‘d." 

“ fn th(‘ summer of J898, some two months after the ndiring of the troops 

“from tli(^ different expeditions in tlie North-W(‘st Erontim* of India, 

“ I arrang(*d to take wdth me Ja few men from several Gurkha 

“ reginumts, my idea, being that practice in mountaiiu'cring, or rath(‘r mountain 
“ explorati(»n, is on(‘ of the finest educations foi’ an infantry or hill scout. 

. His training as a patli-liiider alom? is worth anything to him; and in 

“ tlu‘ .... llinifdaya tliis training (‘an b(‘ obtained ii: a way that can ]>robably 
“ not b(‘ mateh(‘d in any (»ther part ol tlu» world. IloW(‘V(‘i' good the ma])s 
“may hv and in gtmeral th(‘ India Survey maps .... aii^ aslonisliiiigly food 
“ OIK' is thrown (piitc' on oik's own resourct'S ...." 

“ Further, men trained in really diHieult (ountrv will, wJien they Jiave to 
“ work in much ('asicr cemutrv, do so with conlidc'iice and ctutainty." 

Thcs(‘ w’cri* tin* views of G(meral liriuo, and tlie following quotations are 
from a not(‘ on Hiimllayai'i ma])s by Colonel P. Neamc. V. (1. : 

“This uot(' is inten(l(?d to apply to those mountain regions on the nortli and north-east 
frontiers of India whieh include the Karakoriun and the various ranges of the Himalaya, the 
Ladfikh, Zaskar, Great Himalaya, etc. It is not iuteinied to apyjiv to the regions of the North- 
West Krontit'r for which sf)eoial luilitary maps an* often required. 

“ In arriving at the type of map required one must consider ])rincipa]ly the users of the 
ma[). The man wlio is going to use tlie map on the mountains is the customer of tlie Survev of 
India, for if no maps are sold none need be printi^d, and nK*n‘ rec ord j>lans on anv scale suitable 
might be tiled for use in Gov(*rument oitices. It is safe to say that the traveller or s])ortsman 
is the y)rincipa] user. A few British an<l Indian officials will n'quire maps for official use. 

“Tlie traveller or sportsman will normally be travellini: several or evcfi many hundreds 
of miles in a few months. A large bulk of maps must be avoided for much baggage is a hindrance 
He requires to lind his way along the main routes from (uunping ground to camping ground, or 
villagi' to villag«\ and ht intervals into luaneh mlhts or ovtn* little known passes from one ndia to 
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another. In these regions the details to bo inappoil that ooiuorii huinau oecupation are tew, 
the shape of the ground and the natural features suc'h as streams and rivers are of all inijuirtanee. 
A few place names are of iniportanee. 

‘ The map on the scale of one million shews the general lie of t he (‘ountrv, the big features 
and main rivers, and main routes, })ut is entirely inadt‘<]uate in detail for the travi'ller. I'lio 
‘4 miles to 1 inch’ sheets (approximately l/l!50,000) in my o]hnion are the most, suitable maps 
for tl]e large majority of the map risers of those regions. In my experience', ranging from the 
Garhwal Hinifdaya in the oast to (digit and the Hindu Kush in the west, thc'si* maps show', although 
the survey was done many decades ago, the shape of the country with extram'dinary acenraey. 
In the* most remote* values ] have never found mys<*lf Ic't d<n\n by tla'in. TIk'v show or could 
show all necessary routes and })lace names and villages. 1 would be prt'pared to a(’e('])t a smaller 
scale, () or S mil»‘S to the inch, hut I fe'ar that the neee'ssarv detail eonld not be insi'rted. A 
larger scale, say mih's to the inch W(»uld be delightful to use in any particular ndla but in these 
regions there is little* de'tail to ^how which cannot hv slu'wn on the* 4 mile's to one* iiu*h scale*, anel 
the* bulk of maps to be* earrieMl would be epiite ]>rohibil ivi*. 

■ There* is one* more class <ef use*]- te) me'ution, and that is the* mountaiueeT, but he* must always 
fe'urn a ve‘rv Muall })e‘rce‘ntage* e>f the* eaist()me*rs of the* Survt'v eef Inelia. Doubtle^ss he* weeuM likfi 
a large*!’ scale* map e)f the* paitie ular area he* is going to e liml) in, but tlie* Surve-y e>f Inelia e annot 
tell from year t<» vt'ar what ne*w v<‘nturc's in this line* will arise*, anel obviously the* supply ed large? 
scale e'cmtoureel maps of all the* we*!] known glaeiers anel pe‘aks is impe)ssil)|e* e*vea! by Ihe* e'llieii'ut 
macliine'iy of the Ineiian Surv(*y 1 )(*part incut. 

” 1 am the.Tefeere of e)j)iuie»n that the* < lioict* of tin* se ale* of I mile*s to I iix-h made* oveT se*veuty 
ye'ars ago for the* te)ja»graphieal maps e)f re‘gions such as Laeljlkh anel Ikdtistan, still me'e'ts the? 
re*(juire*me*iits e»f the majen-ity of mountain travel|e*rs. 

'• 'riiere* an* a fe*w asj»e‘cts in wliie’h the*se* map slie'e*ts might, be* impreeve'el, if a re*visievn oi* rc*- 
survejy is e-\e*r undrrt ake*ii. Although a.> I have* said, I le>une| the* te)pen.'raphie Ml feat ure*s ve*ry 
accurate*, I c»lte*ii founej e'\trae»r<linarv lapse*s in the piisitiems anel name*s ed village's anei camj>ing 
grounds. This iip[)lie*s to .some* •■xtent in Ladakh anel (digit, but abe)ve* ail eitlui’ are*as in 're‘liri 
Clarhwal, where* I fe)unel tlie* plaee* naine-s on the* main pilgrim jeujte* up the* Idiagirnt hi valle‘v to 
Gange^tri, (’e_>m])le*te'ly at varianee* with faets. It was impeessibh* tie loeale* or ieh’utifv ejuite* 50 
p<*r ce*nt. of the uamc*s on tlic map, a te-vv of the real villages or camping grounds were* place'd oil 
the ma{). And this is neet due* to any ehanges in this are*a sinee* the maps we*re* ma<ie*, b<‘cau80 
I leave followe’d my route* staue* by stage* in a ve‘rv oI<l Himalayan Slrihlr book vvritte*n in the? 
ciLdite*en feutics, and the names ol village's, acT/e/.v, and camping groimd give*n the*ie* an* ielentie*al 
at this day.* 

“ t)ne* c)the*r <'omme*nt, spot le\e,ds do md always sce‘m ve*ry accurate* a]th<High the ge*iu?ral 
shape ed the ground e|eie*s a}>pe*ar aceurate. Rut as I have? only been able to che*ek tliese* by 

* (’olniifl NfiOm* f* n-forniocs tn “ i \trftnT<linarv Ia|>i<-s in tfir pnsilioiiH nn'l n.'iriti 'i n| xillati m rainjiiiig L'lf eiaelti ” 
arc Vfr\ pu/zlin^.. It i.s mit of flu* to s»ij)|>ose* that lh«* f \prri»ijcc«l Ma\r\oiH (<n0o\ eil jneoJe* j/iorh minia]\CH 

in ne>me‘ii<-laturc or in tixm).* villrt^ep. 'I’Jic <*iK.rs Uim-om umI by (‘olone l .N'canic do not, refer to iiuonitain fenteireH e»r to 
ri\tT innetii»n'< or river bend>^ : tliev ir frr r)nl\ to huiiuiii Imbilalioti.s. M'lif onl\ explanation si einh to be llmt in JH7g, wbeii 
the surveys vc-erc* made, the MllatieN bad bn jj iinoed from the poHiliona tliey Itftd oci ijpied iii ISti?, when the; edd Shih'ir 
boeiks weif* xvritten ; and that in more leeent times tlio^ |ja\<- Ix-en moveel ))oek to thef)riidmil jmsitionn of 1842. If viilagea 
are destnoed by an e arthepiake, the siirvixiiiL' \ illajin iK may be dij\rn by terror to ere ct their bobitfttionv m nev and 

if villagoje are devastated by plauue or elndeia. tin* lull pe«,ple may be forced foranke them and to erect iu:w villagea on nci» 
8ite*e. liut the original "ite R arc* sure to po-^-esM natuinl advanlageH. and the y»co]»le will be led to return f<» them when after 
a lap8<* yeara the eau.se of the migration liaa failed from memeuy. S. fJ. 
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aneroid I would not be certain. But 1 remember finding anomalies on the slopes of Haramosh — 
differences in height cheeked during one morning or one day of unchanged weather, which no 
drop of the aneroid would account for. 

•• I think I have said enough to show that the existing 4 miles to 1 inch sheets arc of great 
value and most suitable to the bulk of the travellers who are map users in these regions.'’ 


(13) Thk rkcent (jlacieh-Survkys oe the Hikdu Kush. 

Among the most extensive glacier surveys that have yet been made in 
Asia, are those wliich were carried out by ‘ A ’ Survey Company, under Colonel 
Lewis of the Survey of India, in the Hindu Kush in the years 1928-30. The 
watershed of the Hindu Kush is the boundary between India and Afghanistan, 
ami this boundary has always been of political importance. This survey was 
not a hasty reconnaissance, but a systematic extension of regular toi>ographical 
survey over the snow- and ic.e-bound ranges which enclo.se the valley of Chitral, 
in a manner never previously attempted in the Himalaya. 

In the General Report, Surve/j of India for 1928-29, the Surveyor Cleneral, 
Brigadier B. H. 'riiomas, referred to the completion of the survey of Chitral 
as a notable event of the year. “ The survey,’' he wrote, “ required careful 
“ organisation and considerable enterprise ; oflicei’s and siu’veyors with no pre- 
“ vious experience of high (dimbing have triangulated and surveyed mountainous 
“ and glaciated areas involving regular climbing to well over 18,000 feet.’' Several 
of the triangulation stations are above 19,000 feet. The total length of large 
glaciers surveyed may be estimated at 1,100 miles, and these formed only half 
the total glacier surveys (see Chapter 25 of this book). That the Hindu Kush 
glaciers are shorter than those of the Karakorum is probably due to the greater 
river-erosion, which lias led to a multiplicity of valleys. In the course of this 
survey. Colonel Ijewis instructed his surveyors in the recognition and delineation 
of glacier and mountain forms, and thus introduced a vast improvement into 
Indian methods of survey and nrapping of high mountains. Karlier surveyors 
in India, working as a rule on a smaller scale, had shewn glaciers by an arbitrary 
symbol, and mountain sides by a conventional .symbol for precipice, with no 
distinction between rock and snow features. 

The pioneer surveyors in these regions. Tanner between 1878 and 1882, 
and Woodthorpe (1885-86), and various Indian explorers about the same period, 
worked under great difficulties ; the inhabitants were unsettled and jealous of 
intrusion, so tliat access was not everywhere possible ; the surveys were really 
hurried geogi’aphical reconnaissance, filling in the vast blank .spaces otr the maps 
of those days. 
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CHAPTER 19. 

THE HIMALAYAN 1{I\ KlIS. 

riu* niountiiin liMtiiivs wliirli iMtiint tlu' <4 tra\i'llrr« are 

the liiuli ]u‘aks, aiul Imin (-I’ ixMk's -i<:L:iaplu'is (IimIiki' iIm^ ali^ie 

\iients of iiKnuitaiii yaii-a's. In Fart 111 nl tlii.s Ixu'k tlu* Himalayan ilraiiiai^e i.s 
dcscril)(*(l. As tim draiiictu^* iKis lr< in tin* raim(‘s. and as tln^ riM‘riS 

have llieir ><)ur<es in tlm lanm"'. a <<itain anunnit et r«|u‘titi(:n lunn Fart.s I 
and II is iina vnidaLle in Fart III. When \Nt‘ r.ma^ !<» rt>n-iidei’ tin* diainajjt*, 

the lono- alignments of |u‘aks are Io>t siohl of: wr now di\ide tln‘ Hinnllavati 
into e()m[)aet ri\eiain areas, which lit‘ across the m.iin ch.iin and n(»t along it. 
1'ho nionntains are idcmtiial with thosi' of Fails I and 11, hnt wc art' now regard- 
ing llunn more from tlie point of view ot width than cl length. 

lu'nliflioif (ij iunnis. II t ht‘ rclcrtint's to Indian rivms ar(‘ fnu'ed 

from ancit'iit to moth'rn literat nit', tht' t hamjt's which their gi‘t»i:ra|)hit‘al names 
Jiavt' undt'rgtnu' lu'ctnne appaient. Such oh.inues l:a\«* Lcen tlut‘ mainly tn 

tilt' tlilTt'ri'nt |)rt)nunciatinns which ha\t‘ Lt'in* in \cgiie at tlilh'rent t‘|)ncjis. Tlu' 
Gn‘<‘k Empire in India is sonu'tinu's criticista! for havin'^ caitdtvssly corru|)tt‘d the 
geographical names, Init tlieie is liith* lonn<latit»n hn’ this ctnn|'laint. I’lie 

(Jretdvs iiaiiHMl tlu* Himrdaya tht* ** EmaUs the tairly hnnis ol lliinrdasn 
W’(‘n* Hima. Hinial. and Himachal. TIu' name Himrd is m coinnnm ust* on 

niodtu’ii nia|)s t)f th«‘ Nt'i'fd Mutws. Hit' (Ircek wortl EinaU'^ is a ftnin <d’ Hima. 

ddit' t*arlit‘st forms of tht* ri\t*r names art‘ It) ht' ftmial in W'tlic anti Sanskrit 
literaturt*. and tlnyv tlatt* frtan ihiion J5. (’. or cailit'r. Tht* (irt'ck Eaiipin* was 
foundt'd in Imlia l»v Alcxantler in *)*J7 ILt'.. i»ut its historian Arrian <lid not 
write his liisttnv till 1 In A.D. Mt*gast hciit"- the Hrt'ck Iravtdh'r was living at 

Hatalijint ra (Fa.tna) in ‘inn H.l . ; In* math* xalualilt* it‘ctntls, hut they have' l)(*<*n 

lt>st, and wt* km»w of them tady tlintiigh Ariians aiitl Strabtj's tpiotations. 
Flinv the IL'inaii natnndi'^t wrote hi^ trt'c.ti.st' altttid 7(t A.D., and IMolemy 
tilt* h'gvptian whose name is associatcti with his tlit*t»ry of tht* St'Iar system, 
drew his map t»t tht* w'orhl in JoO .\.l). 

Motl(*rn gt*ogi'apliv has Ium'ii blamed lt)r ttiiiupting tht* aneif*nt mnne (Janga 
intt) (Jaiiges. Hut Megasthent s wlm livctl on tht* Ganges in Hengal in 300 B.C. 
is said to havt* applit*il tliat nanit* to tin* river (langa, and Strabo and Ptolemy 
iisetl it also. Mt>d(*rn gt'ttgiapliv is tlitreftut* nt>t resptni.sibh* for the variation 
from (Janga tt) (Jangeii 

River innnts of the j/lfniis. fn .st)m(* east*s a name has lieen given to a river 
in the ])lains by pt'tiplt* living tm its banks, and anotht^r nanu? has been given 
to tlu^ mountain settit)n of tht* saim* rivt*r by the jteople living in the moun- 
tains. 1Tius tlie name Indus originatetl in tht* plains of the Punjab, but in 
Ladakh the same river was nametl Sinli-Klia-Hab.* Although the Lad&khiB 

~~ ♦ Sinh-KUm-Bab (Moorcroft, 1820). 

Singi-Teangpo (Sven lledin, 1908). 



174 THE GLACIERS AND RIVERS OF THE HIMALAYA AND TIBET 

do not know the name Indus, modern geographers have extended this name 
through lauJakli, because it has been proved that the river of Ladakh is the 
upf)er course of t)ie Indus. An old Survey of India map shows that the Sur- 
vevor (hmeral (ILmnell) in 1788 was unaware of the course of the Indus through 
laalakh : lie knew well that this great river must rise behind the Himalaya 
1)11 1 he placed its source by conjecture at Kashgar. He was under the belief 
that the river of Ladakh flowed into the Ganges. 

The name Brahmaputra originated in the plains of Bengal and its identity 
with the Tsangpo of Tibet was only established in 1884. The name Indus 
had been extended into Ladakh about 1850, but between 1860 and 1884 views 
upon noimmcliiture had been undergoing a change, and the name Brahmaputra 
lias not been allowed to supersede in Tibet the Tibetan name Tsangpo. In I860 
the .surprising discovery that the Indus had its source, near Kaihls was em. 
pha.sizcd in the nomenclature on maps, and its Ladakhi name w'as given a second- 
ary ]ilace : but in the present day the preservation of the Tibetan name Tsangpo 
is «onsidered of primary importance, and the identity of the d’sangpo with the 
Brahmaputra is shown only in the drawing of the river’s course. 

The name Jhelum originated in the plains, and has been extended into 
Kashmir, probably during the IMughid Empire but the village people of Kashmir 
still use the older name Bchat. 

The names Suth'j, (Ihenrd.i ami Gogra, all well-known in the plains are not 
Himalayan names. 'I'he, names Bavi, Beas and Jumna have s])read into the 
mountains from the plains. The largest Himrdayan branch of the Jumna has 
been given the llimrdiiyan name of Ton.s. 


I'olde showimj the historical varialions in the ffeoyra/jdtieal vamrs of the Rivers of 

Northern liulia. 


Names in use 10.‘V2 A.T). 

Vedio 

Sanskrit 

Greek IIOO B.C. 

Ptolemy 

150 A.D. 

hi tho Plains. 

In the Himalaya, 

2,500 B.C. 

1.500 B.C. 

to 140 A.I). 

Indus. 

Indus. 

Sindhu. 

Sindhu. 

Indus. 

Indus. 

Jhoinm. 

Bohat. 

Vitas ta. 

Vitasta. 

IIydaspo.s. 

Biduspes. 

1 

I 

Chenal). 

Chandra Bhaga. 

Asikni. 

Chandra Bhaga. 

Akasinos.* t \ 

Aeosines. ) i 

Bavi. 

Bavi. 

Panislmi, 

Iravati. 

Hydraotes. 


Befis. 

Boas. 

Arji-kiya. 

Viyas. 

Vip^a. S 

Hyphnsis. 


Sutlej. 

Sutliida. 

Sutiidri. 

Shatadru. 


Zaradros. 

Jumna. 

Jumna. 

Yamuna. 

Jamiina. 

Jobares, V 
Jomanes. ) 

Diamouna. 

(langos. 

Oanga. 

Goirra. 

Gandak. 

Narayani. 

Koai. 

TIsta. 

Ganga. 

Alaknantla. > 
Bhaglrathi. ) 
Kamali. 

Kauriala. ^ 
Sa]>t-Gandaki. 
Salgrami. . 

Sapt-Kosi. 

TIsta. 

Ganga. 

Ganga. ^ 

Alakananda. > 
BhagTrath.i j 

tSadanira. 

Kausiki. 

Trishna. 

Ganges. 

Khondocates. 

Ganges 


* Akeainos wns the Oreek niime for the Asikni, which was the Chenab of the plains : bat Sandabal was the Greek 
I name for the Chandra of the monntains. 
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The Pkincipal Hiveh^. 

TTio Iliiiialaya uioiuitains from Afghanistan to Hiinna aiv tlraintnl by twenty' 
two priucipal rivers, the drainage areals of wliieli are illustrated in Chaits XXiV 
to XXXIV. Vhart XXIJI furnishes an iinlex to tlu* seveial river charts. Eight 
section lines have been drawn across the index chart : the\' indicati' the 
tions of the <'ross-sections of the Great Minialaya ainl, if scnitinise<h they will 
be found to exphiin tin* positions given to tin* dillerent 'Tibetan troughs u\ the 
cross-sections. 

In the following table we have divideil the lliinalayan rivers into six ortleis 
of inagnitikh*, classifying them by the diim‘nsions of the inonnlainous areas they 
drain. 

'Taule XiV. The Hivers of the lliincilaya 


The discharges of llinnllayan rivers have not been sufficic*ntly observed to 
justify any close study of the results obtained. The discharges of the smaller 
rivers vary from nothing at all in the hot season to thousands of cubic feet ]»er 
second in the rains ; their beds may remain dry for months, and be flooded 

* The numbers in this column do not represent any actual units of measure. The total dischni^e of the river Ravi 
has been taken as unity ; and the numbers opposite the other rivers show the ratios of their disoharges to that of the Ravi. 
These numbers, it must be noted, are almost all dependent on short observations and rough estimates, 
f Tributaries of the Brahmaputra that join the latter in the plains, 

72 


Xame of River. 


( irder of magnitude. 


llirmiljiyan 
area inciutiod 
in the 
eatelimeiit. 
ba*<in. 


Total 

discharge ()f 
water in 
one year 
(estimattMi).* 


lir.ilimauutra 

Kosi. 

Karnfili 

Sutlej 

(•niidak 

.Jlielum 

Man.as 

t 'lienab 

Ikiidak-Sankosh 

Hanger 

Liihitf 

S>il>an‘'irif 

Kfili 

lieiis 

Dibang t . 

.luinna 

R.ui 

Kai>ti 

Hrmiganga 

HagliTTiati 


Square rnileH. 
103 , SOO 


Fi^^t . 


Fifth . 


Sixth • 


unknown 


unknown 

5-5 

unknown 

unknown 

4 

20 

unknown 
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for a few days in tlie year. It is not jjoshil)le under such circumstances to deduce 
anv averaj-e values of daily or monthly discliarges. Tlie discharges of the 
larger ri\ers that have sources in glaciers never cease entirely, but their varia- 
tions are sulliei(>ntly large to render averages meaningless. The discharge of 
tli(‘ Indus will vary from ii.OOU <uliie feet a second to a million, and in almost 
all the llimala\an rivers the maximum discharge is 100 times as great as the 
minimum. 


The (;EAssiFi( ATfo>; of thk riveh.s. 

The (Heat Himalayan range is l,o00 miles in length : its long alignment 
passes through many varied regions, differing in their toi>ograj)Ly and their 
ethnology. In Chapter I, Part 1. it was necessary to divide the long llima- 
layan alignment into regional .sections in order to facilitate the cla.ssification of 
its high peaks. 'I'o grouji all the peaks as Himalayan was not .sufficiently 
distinctive. 

'I'ht' Himalayas are divided by their peo])le aiid by travellers into numerous 
sections, such as iSikkim llinifdaya, Kashmir Jliniillaya, Bhutan Himalaya, (Jarh- 
wal Himalava, and maiiv others. But it woirld not be in the interests of geo- 
graphy to adopt all tliose minor siib-divisioiLs for the chussifieation of peaks. 
In I0U7 Wii (ame to the conclusion that tlie su])-(livisi(jn of tlio (Jreat Iliinrilaya 
rangt‘ into four se( tioiis would hr con\(-ni('nt and he]])lul, and as during 25 
yvars this sub-division has met with approval, it is being contimuMl ]iow\ 'bhe 
sub-divisions ac< (‘pted in 11)07, were as follows : — 

Assam Ilimfdaya, from the Jlrahmajiutra to llie Tista, '150 miles. 

N('prd llimrdaya, from tlie d Ista to tl.e Kfdi. 500 miles. 

Kumaiui llinullaya, fron. the Kali tw tlie Sutlej, 200 miles. 

Punjab llimrdaya. from the Sutlej to the Indus, ;t50 miles. 

As tlie aim \yas to classify th(‘ Hinullayan ]>(‘aks into regional groups, we could 
not end tlie si'viual subdivisions at actual peaks, and we liad to adojit the lines 
of riv(U* gorges, (cutting acru^s tlie great range) as tlie boundary lines of tlie 

sub-divisions. The ri\crs tliat we selectc'd to be th.e dividing lines of the range 
W‘'re the Tista, the Krdi and the Sidlej. Kast and west of the Tista the Himalayas 
exhibit ethnologii al dilhucmccs : tlu‘ nomemdatnre is also diflerent, and the 
history of geographical exjiloration has been dilTerent. ^rhus the Tista formed 

a suitable boundary for tlie elassilication ol jieaks, and w^as accepted as tlie 

dividing line' letwecn the Assam and Ncpfil ilinirdayas. But when at a subse- 
quent stage it became necessan to adojit the same system of classification for 

the Himrdavan river*., the question had to be considered wdiether the Tista 

itsidf should be classed with the rivers of Assam or with those of Nepal. The 

valley of tlie Tista forms the country of Sikkim, and its po})ulation is mixed ; 
to the east of it lives the j)i!rely Mongidian population of Bhutan and to the 
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Avest tlu* Aryan an* «loininant. The Bialiinaput ra in tho ‘insit river of 

Assam, aiul all tlie ri\t‘rs ot tlu* A>^am Himalaya IIdw into the Brahmaputra. 
The Tista also Bows into the Brahmaputra, hut tlu' ri\ei.s ol N(*pal Ilow into 
tlie Oan^'os, For the"'** n*a>()n.s it lia> l>een th<*U':ht peinii.^sihlt* to i*las»sily the 
Tista with the ?i\ei> ol the AsNam Himalaya. altli<»injh it <hK*s not actually 
enter Assam. The rivi'i* Kali is the hoiimlarv hetueen Nepal and Kumaun ; 
it has hetm elassilied willi tla* ^iver^ (d the Kumaun Himrdaya lu‘i*aus(‘ its |)rin- 
eipal ij^laeial s<»ur('e> are in Kumaun. The iixiu- Sutlej i> the Iwaiudary hetwet'U 
the Iviiniaun and Jhiuj.d) Himrdaya : It i"x al^^> the et hmvuraphie boundary 
l)etwi*(‘n tin* O.irhwali and Ho^ra people.'^. 'riu* Sutlej is essentially a ri\(*r o[ 
the Bunjal), and it has then. Ifue been ( lassilied with the ri\eiN ol the Funjab 
Himrdaya. 

In the lolh)\\im: *l*‘s( ri|.t ions ni the riveis oi tin- lliimllaya we miuht luive 
eoinmeneed at tutli**!' <* 11*1 ol tlio ranue and takeii ilie risers in their geographical 
ord(‘r. l)Ut stmb‘Ut> ol -_:e*»Lna j>hieal history lind that t hei i' (•(me(‘i)t ions ol t he 
Himalay.i haxa* **\t*‘nded Inmi the eenlit* outwards and not liom end to (*nd. 
The alluvial jdaiii^ *d I ml ia eAt (‘lul a loni: the bas<‘ ol tlu* Himrdaya ihioui^hout 
tludr whoh* hMiuth Iroiii (‘ast to west, andtlu‘ii‘ hiulu*st r(‘uion eAccuMlinu tM.)0 
feet is l)etwe(*n tjir Jumna am! Sutlej. In :booo (>.(', tla* only habitabh* part 
of thes(* alluvi.d jihdiis was the Ambrda-Fatirda area which was then watered 
])V the Vedie riv<‘r’ Saraswati. but which is now on the llat water-part ini^^ b(‘t-W(»eu 
tlu^ Jumna, and tlu* Sutlej. The first city built in the plains of India was Has- 
tinapur on tlu* (hniues. *J.00() B.t'.. and s*ime centuries hitc*!' Ayodhya was 

built on tlui (Jo<i:ra (lh‘ruuson's Indian Airliitirtnr{^). JJie liist valleys of the 
Himalavas to la* (*xplo]**d by the Aryan people were tluise of the (Janies and 
Jumna, and tlu*se were thi* first valh‘ys also to attract subsiapient ly tlu* interest 
of s<ieritiilc ,cej>ur<r])her’> Even at the present time the eastern and we.stern 
extnuniti(*s of tlu* Himrdaya are nor nearly so w»‘lbknown as tlu* central por- 
tion. Many of the Ifinialayan tributaries of the Biahinairiitra are still un- 
explored, and the basin of the Irrdus still pi'esents unsolved piobleins. Jiy 
commencing in the lentie of the Himrdaya and by lakinu the rivers in their 
outward e(*o*^raphical *u*h*r we start Irorn the historic Saraswati waterslu'd and 
move in both dir‘(*ctions from the known towards tlu* unknown. 

By this arrangement the river Jumna comes lirst (sec Cliart XXIJJ) and 
the (jrang(*s s(*cond, arul when tire Brahmaputra has l)(*et) reached, we return to 
the iSutlej aiul we end with the Indus. 

A separate chart has been drawn to illustrate the Jlimrdayaii area drained 
by each of the? ])riiici|)al rivers (see Charts XXIV to XXXIV). Streams have 
been shown m light blue, and boundaries of basins in heavy black lines : the 
ranges being facts of deduction rather tlran of observation, have not been 
entered, but the highest peaks in each river basin have been plotted, and these 
indicate the alignments of main axes of elevation. 
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The thick liiu'S represeiitijig the basin boundaries, are water-partings but 
not nccessarih" moiintain ranges : the line, for instance, in Chart XXXI between 
the Sutlej and the Karnali crosses a flat plain in Tibet, and that between the 
Canges and Jumna in Chart XXIV is in nature not a significant feature. 

'Fhk forms of the river basins. 

It is int*;rcstiiig to compare the Himalayan rivers with reference to the 
forms of their drainage basins 

(1) The Hrahmaputra and Indus are Trans-Himalayan rivers rather than 

Tlinirdayaii, and their respective basins embrace external areas of 
'J’ibct, Burma and Afghanistan. (Charts XXX and XXXIV). 

(2) Th<‘ larger rivers of Kumaun and Nepal, namely the Jumna, Canges, 

Kali. Karnali, Gandak and Kosi, all of which have glacial sources 
in the Great Himalaya have shown a tendency to flow in the first 
instanee in direction, s at right angles to the snowy range, and subse- 
qucidly lo converge into great rivers before they enter the plains. 
(Charts XXIV to XXVIll). The perpendicular direction at first 
assumed has been duo to the influence of the great range, and the 
subsequent convergence has been caused by the presence of a long 
continuous range of the Lesser Himalaya, which runs generally 
parallel to the snowy range and which blocks the rivers after their 
fir-st descents. The alignment of this Lesser range will be consi- 
dered in the subsequent chapters on the rivers, numbered 20, 21 
and 22. 

(3) Th(' three small rivers of Kumaun and Nepal, the Hamgaiiga, Hapti, 

B.aglimali all drain small triangular outer basins, which have arisen 
owing to the convergence of the larger rivers. 

(4) The forms of tlie basins of the five rivers of the Punjab Himalaya 

are unlike tho.se of the Kumaun and Nepfd Himiilaya, in that 
they are asymmetrical and oblique to the Great Himalayan align- 
ment.* This difference in character is due to the fact that in 
the Punjab Hinnllaya the alignments of th(‘. Lesser ranges are oblique 
to the Great range whereas in Kumaun and Nepal (and possibly 
A.ssam) the Icvsscr range runs parallel to the great range. This 
lesser range kjiown as the Mussoorie range in Garhwal corresponds 
to ll\e Mahilbharat range in Nepal, but the actual continuation of 
the one by the other has not yet been proved. 


♦ The obUquitv of the Jhelum is not so obvious as that of the Chenab, Ravi, Beaa and Sutlej ; this is because it has 
been reinforced by the Ki«(hangansa and Kunhar at the NW, termination of the great range. 
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CHAPTER 20. 

THE RIVERS OF THE KIMAIN HIMALAYA. 

TIk* principal rivors uf the Kumaun Hinullaya arr llu' Jannia, tlie Oaikges, 
tliH Raiugaiiga aiui tlie Kali. 

Tha L'xpivssioii Jviiniaini Himalaya is a la'iu'ial ti‘rm employ ttl in classil’ua- 
tion, and it (nvors tlie Himalayan ivpimis uf Knmaiin and (!a^ll^VJll. Tlie 
river Kali colleels tlie drainage of Higlim* Knmann. Ha^ Alaknanda drains Rritisli 
Garhwfd, and the Bhagnatlii and Jumna drain the snows of 'kehri (Jarinval. 

Tun JuMMA (Chart XXIV). 

In the ])lains the Jumna is knowj) as Ih.e jiver of Ihdhi and ol Agra, in the 
mountains the Garhwfdis know it as the rivtu- of Jumnotri and Ihuularpunch. 
Its Sai^skrit name wa.^ Jamuna. 

In the Vedas the 8a|)ta -Sindhavas (lhi‘ seven hranelu's of tia' Hangc's) were 
named as follows: (iauga, Vamnna, Sarasvati. Sntudri, Ma lud-Vridlia. Argi- 
Kiva, Farushni. The Jumna (Chart XXIV) is now •Iraining a poilion of the 
area form(*rlv ^iserilaal to the Sarasvati of the X’edas. A small iiv('r. still known 
as tlu‘ Saraswati, Hows aeioss the alluvial plains at 'I'Jianesar some ‘2B miles 
W'est of t h(‘ Jumna. Th(‘ Saraswati glaeiiU’ is one of lht‘ {'Oun< s of th(‘ (Janges 
(Vishnuganga). 

'rh(‘ higlu'st sources of the Jumna are on the soul h-wi'stern slopes of Jhindar- 
punch, an imposing double ])eak wliieh is visible from Mussoorii* ajid iSaharanpur 
and whieli is illustrated in a picture in Fart I, Bandarpfmeh is on the water- 
shed between tla* Jumna and Caniics, and near its base is the sacnsl sbrin<‘ of 
Jumnotri, ]>ast which the Jumna Hows. 

Many })rilgrims visit- the sljiim* of Jumnotri ever}’ sumnuu-, but they avoid 
rlie gorges uf the Jumna in the out« r llimfilava, and they reach Jumnotri by 
ascending the Bhagirathi branch of tlie (Janges io th(» village of Dharasn,* and 
bv then crossing the Canges watershed ijrto tlie npjxu* Jumna valh'V ; liy taking 
this course th(‘y reach the Jnmua 3B miles Ixdow Jumnotri, 

In rear of the Mussoorie range (L«‘sser Hiimllaya) tlie Jumna is joined by 
its tributary tlie J'ouSj a tributary larger than itself : the eonduned rivers under 
tlie name uf Jumna pierce the Mussoorie range immediately below' tlieir point of 
junction. 

At the foot of the Garliwal Himalaya there is a, longitudinal trough separat- 
ing the Himfilayas from the 8iAvalik range. From the Jurnna to the Ganges 
this trough is known as the Dehra Dun, and on tlie Punjab side of the Jumna 

♦ Shown as Than on Survey sheet l/M 53. Soo Colonel Neame’a note in Chapter 18 on the change in names of villaffes 
on the BhagTrathi. j 
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the is Jviiouii ;i.s tlip Kijirdii Diin. From tin* llplini JIun the Juniu8> 

O 

ro(*ei\'es its trihiitiiiA’ tJic Asari, and Iroiu tl)e Kiarda Dun it receives its im- 
portant trihutaiy tlj(‘ (dri, wliicli separates Simla from tlie Chaur peak. 

Oji delauK'Jjin;' from the jiiuiintains the Jumna sweeps round to the south- 
east, l)ut iii fornan* times it is beiir-ved to have jairsued a westerly course to the 
Arabian Scai {Mannal of the Geolog jj of India, page 450). llie change in its 
conrs(i may liave been caused by the gradual advance of the sands of the Raj- 
putana desert under tbe influence of the soath-wa.^st winds. 

Tun (iAN(JES (Chart XXIV). 

The (binges (( halt XXJV) is the great river of northern India that drains 
the Vdiidhva mountains and the Kumaun and Xepal Himalaya, and tliat waters 
th(^ [>lains of Roliilkhand, Cudh and Kengab Regarded as a Himalayan river, 
the name (bingi^s is a]>])lied to the j'articular affluent that issues from tlie moun- 
tains at llardwar. 

The Hiiurdayan basin of the (binges had been explored by the Aryan people 
many centuries Ijcfore tlie ('liristian era. They named tlu' river th(‘ “ Ganga/’ 
and reuarded it as I liimi van! ’s daughter, Himavant being the Hinullaya range 
south of Kailas (Vdya Panina and Mahdbhdrata), Th(‘ two main Himrdayan 
branches of tlu* (binga were named tht Alaknanda and the Jihaglrathi, tlie latter 
name luuiig derived fixmi King Bliagirath. In the Ramayana the river Ganga 
the wile of Sumudra, is (h‘seribed as jmre and removing sin.’’ dlie Ganges 
is now tli(^ most saered riv(*r of India ; tlie Nerbudda is also sacred, but not tu 
the saiiu* d(*gree. 

In no other n'gion of the Himrdaya liavi* tla^ mountain features bemi given 
poetie a mmienehitiire as in the basin of the Ganges ; in no other region has 
such a valuable legai V of gia)gra]>hieal names Ixaui handed down from so distant 
a past. Thes(* immes furuisli an unique example of ancient geographical art, 
an ('xainph' tliat iiKuleni gtM)gra[)hy has admired and j)eilia])s even envied. 

The soun’-e of a mountain riven* is the place wdicre the glacier melts into 
waUn* ; it is the place w here watcu' issues. The Ganges has innumerable sources, 
of which all the most important have b(*en known for centuries. In their writ- 
ings to tlie press modcn-ji travellers occasionally fail to recognise the debt that 
will always be owing to the first Aryan explorers: for those early pioneers must 
have endured great hardshi])s. The Himrdaya mountains w*ere standing between 
them ami tlu> source's of the (Ganges ; explorers had only two courses open to 
them ; they had c ither to climb over the snows of the Himtdayan crest, or they 
had to pass through long liiarrow' gorges of rock, tlirough which torrents were 
raging. IJicir dangers and; their deaths inspired the jioetry of their nomen- 
clature. ; 

When the sources of tljo river had been discovered, they became goals of 
})ilgrimage ; and tiiough thelse sacred shrines can now be reached by good hill 
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roads, the great altitudes at which they are situateii could in tornier centuries 
only be ittaiued by mountain-clinibing. 

The Sanskrit word Prayag is used by the Hindus to denote the junction 
of two rivers. The city of Allahabad which stands at the junction of the (langcs 
and Jumna is known to the Hindus as Prayag. The tcrniinatioii Prayag is 

fre»]uently employed in the Hangctic Hinirdaya ; the junction of the .Alaknandii 
and Bhagirathi is known as Deo-prayag, the junction of the .\laknanda and 
Mandakini on the southern slope of Keilarnath and Badriiiath is Hudra-]»rayag, 
the Alaknanda's junction with Pindar on the southern slope of Nanda Devi and 
Trisiil is Karna-prayag, and its junction with the Nandakna on the western slope 
of Trisul is Nanda-prayag. Vishnu-[»rayag is a name ajiplied to Joshimath 

the junction of the Vishnu and Dhauli. 'J'ho affix juayag is not heard in Nepill. 

It was believed by Rennell, wlm was Surveyor (leneral of Jfengal in 17(i3-8‘2, 
that the (langes had a course, 800 miles long, above Hanlwrir, and that 

it draineil Kashmir and Ladakh : and these views were rejuesenteil in his map 
of India published in I7!i0. He also thought that the (Janges after draining 
Tibet passed under the llinifdaya through n natural tunnel. “ 'I’his great body 
“of water,’ he wrote, “forces a passage through tin- riilgc of Mount Hinifdaya, 
“anti sapping iis very foundations rushes through a cavern and prccipitat<>s itself 
“into a vast basin which it has worn in the rock at the hither foot of the 
“ mountains. ” 

Kennell was relying upon the descrijitions given to him by travellers : 
what he thought was a cavern under the Himalaya was the ice-cave (fail Mukh 
at the end of the (Jangotri glacier, from which the Bhagirathi issues. 

Bv 1807 geographers had begun to doubt the corus tness of Henneirs con- 
clusions, and in that year the (lovernment of Bengal authorised a survey of' 
the river (ianges in the mountains to its source. t’ajitains Haper and Webb 
were directed to “survey the Hanges from Hardwar to (Jangotri, where the 
“river is suppo.^ed cither to force its way by a subterraneous passage through 
“the Himi'daya Mountains, or to fall over their brow in the form of a cascade, 
“to ascertain the dimensions of the fall, and delineate its ap[«'arance, and to 
“observe its true geogra[)hical situation in latitude and longitude.” {Asiatic 
Researclies. Vol. XI, 1810.) 

After following the two great branches of the Ganges until they became 
narrow torrents, the survey officers reimrted that the sources of tlie river W'cre 
on the southern side, of the Himalayan chain. We know now-, from modern 
aurvevs, that both the Alaknanda and Bhagiratlii rise north of the Himalaya 
and pass through the great range in narrow gorges. The mistake of Raper 
and Webb is more instructive than that of Rennell : the latter was merely 
basing conclusions on hearsay evidence ; the former actually penetrated and 
passed the great Himalaya through stnjiendous defiles carved by the Ganges, 
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but so }ioninie<l in were they by inouii tains, that they entirely failed to under* 
stand that they had crossed the snowy range. From the bed of the Ganges 
on the northern side of the Himalaya, Raper and Webb reported that they bad 
found the sources of the river on the southern side. 

Mr, Colebrooke summed up the results of the Eaper-Webb expedition as 
follows If the Bhagirathi and Alaknanda rivers had a passage through the 
“ Himalaya, it should follow that the channel of its stream would form the Ghati 
“ (or pass) by which the siniwy range became passable. But since this principle 
“ holds good in practice, and since it is utterly impossible to cross the snowy 
“ range in a direction which the channels of these rivers might be expected to 
“ assume, I con.sider that at least all former reports are detennined fictitious. 
“ No doubt can remain that the different branches of the river above HardwSx 
“ take their rise on the southern side of the Himalaya or chain of snowy moun- 
tains.” 

In 1812 Moorcroft made a similar mistake : he passed through the gieat 
Himrilayan range by the valley of the Ganges and crossed the Niti pass into 
Tibet. 'I’he Niti pass is situated on a hinder range, and is thiriy miles in rear 
of the Himalaya ; nevertheless when Moorcroft, who was an accurate and capable 
observer, arrived at the jiass, he was unaware that he had crossed the Himalaya. 
(Asiatic Researches, Vol. XII, 1818.) 

Such mistakes as these bring home to us what a bewildering maze the 
uiimajiped Hiim'dayan area really is, “From an extensive ex])erience in Hima- 
“ layan surveying, ” wrote Colonel Tanner, “ I can safely state th.at even when 
“carrying on our work with the aid of the best maps, instruments and requisite 
“ knowledge of surveying, we are liable, until we com])ute out the positions of 
“ our ]ioints, to mistake one mountain for another, even though we may have 
“ learnt their appearance by heart from other stations.” (General Report, Survey 
of India, 1883-84.) 

Colebrooke’s conclusion was held to be correct until the fallacy underlying 
it was exjdi'ined in 1817 b}' Cajdain Herbert, of the Survey of India, who showed 
that both the Alaknanda and Bhilglrathi rise on the Tibetan side of the great 
Himalayan range, and that both ])ierce this range. 

Feeders of the Ganyes.— The Alaknanda has many feeders that rise north of 
the line of snow, the Hhauli (Dhauli or Dhauliganga : there are many rivers of 
this name in the Hinullaya, but none as large as this trilnitary of the Alaknanda) 
and the Vishnuganga. (named also the Saraswati) being the principal. The 
Dhauli has its source at the Niti pass of the Zaskar range, and the 
Vishnuganga rises at the Mana pass and KSmet : they join at Joshimath 
(6,000 fi'et) and here the passage through the great range commences fOhart 
XXIV), 

At Ivarnaprayag the course of the .Alaknanda is deflected by the Lesser 
Himrdaya range (Nag Tibba), which also determines the direction of the Pindar 
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tributary. At its junction with the Pindar the height of the Alaknaiida's bed 
is 2,600 feet. 

The Bhaguathi issues from the (buigotri glacier behind the Kedarnath peaks 
at a point called (Jau Alukh, 13,000 feet high. Wlien (’aptain IIo<lgson and 
Lieutenant IlerWrt visited Gangotri in 1817 , tliev named four prominent snowy 
peaks, standing near the head of the glacier, St. (ieorge. St. Andrew. St. Patrick, 
and St. David : these names were not accepted by the Surveyor (Jeneral and 
have now fallen into disuse : the four peaks of Hodgson and HerU'rt can be 
identified with the group, known to modern geographers as Sati)panth. The 
temple of Gangotri, which is visited by large numbers of pilgrims every summer 
and which contains statuettes of (ianga and Hhagirath. is situated on the right 
bank of the Bhagirathi 18 miles below Gau Mukh. The temple of Batlrinath 
is 10 miles east of the Badrlnath peaks ; it is on the Vishnuganga south of Mana 
towui. The temj)le of Nanda Devi is 30 miles NNW. of the Nanda Devi 
peak and separated from it by the Dhauli. 

The .ladhganga or Jahnavi. the westernmost feed<n* of the (Janges, joins 
the Bhagirathi seven miles Ixdow (Jangotri temple : their combined waters cut 
through the great Himalayan raiige between the peaks of Srikanta and Jiandair- 
punch, four miles west of the former, eight miles eaist of the hitter, and 13,000 
feet below them (Chart NXIV). ddiis gorge of the Jilnlglrathi is “one of the 

“most remarkabl(‘ in the Central Himahiya, and for pictur(‘squeness can hardly 

“ be surpassed by any valley in the world. Its sides are often absolutely vertical, 
“ smoothed down by the torrent, which rushes (>00 feet or more down below through 
“a narrow slit in the rocks."' {Geology of Uye Central Himalayas by Griesbach ; 
Memoirs^ Geological Survey of />?(//«, Vol. XNJll, ISOI.) 

At Tehri the Bhaglratlii has cut ilowui 20 feet into the solid nuk below' the 
bed of its tributary, the Ihdjling. This is characteristics of the Himalayan 
rivers, the dc^velopnumt of tla^ truid< streams being commonly in advance of 
that of the lateral fec'ders. Tlu‘ Alaknanda and Bhagirathi unite at Deo- 
prayag in rear of the Mussoorie range of the lesser Himalaya, and their com- 
bined waters pass tlic latter tlirougb a defile. 

Tlie snow’ ])eaks of Bandariiunch, Kamel and Nanda Devi mark the Hinui- 
layan watershed of tlie Ganges, the jieaks of Ihulrinat ii, Kedarnath, (hingotri 
and Trisul rise from tla* interim* of its basin (Chart XXIV). If the snowy range 
of (Tarhwfd is vi(*w'ed frmn Mussoorie or Ilardwar or Saharanjnir, twm gaps in 
the range break the line of tlie snows ; the gap between Nanda Devi and Badrl- 
nrith is the gorge wdiich the Alaknanda has pierced tlirougli the range, and the 
gap between firikanta and Bandiirpunch is the gorge of tlie Bhagirathi. 

The source of the Ganges . — During the earlier half of tlie nineteenth century 
there were controversies over the source of the Ganges, and Captain Herbert, 
who was for many years recognized as the autliority on the Himalaya, was of 
opinion that the Jadhganga was the true source. 

o 2 
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It has come Jiowcvtr to be recognized that a river, which is being fed from 
great muidx'is of gJaciers, cannot be referred to any one source, and the ques- 
tion (las ceased to bo of interest : it is probable that not a twentieth part of the 
water in the Ganges is derived from any single glacier. If, however, we were 
called upon now to select the most important source of the Ganges, w’e should 
not bo able to support Herbert’s view. Herbert, not having seen the Alaknanda, 
assumed that the Bhagirathi was the true Ganges, but Sir Richard Strachey 
has pointed out that the Alaknanda is twice the size of the Bhagirathi, and 
that, if a source is to be named, it must be the Dhauli {Journal, Royal Geogra- 
phical Society, Vol. XX 1, 1851). 

Some writers define the source of a river as the point of its course, that is 
most remote from its mouth. Colonel George Strahan has shown that if this 
delinition be applied to the Ganges, its source will not be Himalayan at all 
but will lie near Mhow in Central India at the head of the Chambal (Chart IX). 

The following descriptions arc taken from Ca])tain Herbert’s report on the 
Mineralogical Survey of the Himalayan mountains {Journal, Asiatic Society of 
Bengal, Vol. XI, Part II. 1842); “1 must not leave the Dhauli, however, 
“ without saying something of those, great accumulations of boulder stones, the 
“ very sight of which strikes the traveller with astonishment, and forces him to 
“ admit the action of some great rush of waters. These diluvian beds are here 
“ seen on a scale, which sets at nought any theory that would derive its agent 
“ from the body of water at present occu]>yiug that channel.” 

“ The beds of some of the rivers are, for a part of their course, in the solid 
“rock. In these cases, the depth is often considerable, while the appearance is 
‘‘ such as leaves not a doubt in the spectators’ mind but that the present channel 
“ was once filled up with solid rock. This is a conclusion wo cannot escape from 
“ however difficult it may be to understand the removal of so many thousand 
“ cubic ftH't of solid rock by the agency of water.” 

In 1911 Lieutenant G. Burrard, R.F..V. and Lieutenant Mankelow 39th 
Garhwiil Rifl('s followed the course of the Jadhganga in rear of the Great Hima- 
layan range ; they reached its principal source at the Jelukhaga pass (Tsang 
C'hok La) (17,499 feet) and crossed the Zaskar range into Tibet. They noted 
in tl\eir diary : “ I'he source of the .Tadhganga at the Jelukhaga pass is 3 marches 
“ (15 miles as the crow flies) in rear of the crest-line of the Zaskar range.” In 
the Himrilayas it is frequently found that a river W'hich had its original source 
on the southern slo])e of a range has cut back through the range and behind 
the crest-line. The case of the Jadhganga is quoted here, because the parallel 
case of the Shyok river in the Depsang-Karakorum has been questioned. 

The gl/icins of the Ganges . — There are numerous glaciers at the sources of 
the Ganges ; many have not as yet been accurately surveyed, but all the most 
important have been crossed by sportsmen and sketched by surveyors and 
mountaineers. The Pindari glacier was visited in 1847 by General Richard 
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Strachcy, who measured the rate at which the ice was movinj' in the middle 
of the glacier : he found that the rate of motion amounted to inches a day 
{Journal, Asiatic Societif of Bengal, Vol. XVI). In IJfOO the Findari glacier was 
surveyed and marked by the geologists (.'otter and Brown, (Records, Geological 
Survey, Vol. XXXV, I DOT). General Bruce, and Dr. Ijong.stalf and Mr. Muinm 
e.xplored the glacial regions of Nanda Devi and Trisill in IflOT, a)id Dr. Longstaff 
was able to correct the map drawing of the Bagini glacier. Jlr. and Mrs. Rutt- 
ledge of th.e Indian Civil Service have made valuable explorations of Higher 
Garhwrd and Ivumaun. 

The most important sources of tin* Alaknanda are the glaciers on the north 
and south slopes of Nanda Devi (both of which are 12 miles long), the Ragini 
glacuu- (10 miles), and the Kosa glacier (7 miles), all of which flow into the Dhanli 
tributary: the Satopanth glacier (7 mile.s) Hows into the Vishnuganga tributary, 
and the rimlari glacier into the I’indar. The most important sonnes of the 
Bhagirathi are (he Kedarnath glacier (i) miles), a!id the (iangotri glacier (16 
miles) which Hows into the Bhagirathi at (Jan Mukh, and the Mana glacier (12 
miles) which flows into the .ladhganga tributary. 

I'he nanu' Mana has fteeii used somewhat iinliscriminately. The town 
Mana is oji the V’^ishnuganga, which rises at the Mana jntss. The Mana peak 
is on the south buttress <d' Kamet, which forms the watershed between the 
Vishnuganga and the Dhanli. But th(> Mana glacier flows into the Jadligatiga j 
it was first shown upon a map in 1872 l)y our surveyors Hyall and Kinney 
who were ox|)erienced and reliable. 

The Kamel expedition of 1931. — In the “Times” of April 4th, 10.31 the account 
of the mountaineering expedition to Kiimet had the striking hcadin'i,— “ The 
Sources of the Ganges,” and it told the public that the peaks and glaciers above 
the sources were unexplored. Such a statement did not give a true picture of 
the geographical position ; no |»icture is true that ignores geograjihical achieve- 
ments and that stresses minor omissions. Tin* Survey of India Department 
made a survey of the (Jangetic basin in 1871-74, the sources of the river were 
mapped, and the jieaks standing between the sources were observed and fixed 
in position and their heights were determined. The detail mapping was not 
extended over the high unfrequented areas of ])er]>etual ice and snow. The 
only portions of tlui Gangetic basin in (jrarhwrd, which have not been surveyed, 
are the higher slopes of the snow peaks and the higher areas of glacier ice. These 
ice-bound heights were omitted from the survey by direction of the Government 
and with the approval of the Lieutenant Governor, on account of the great 
expense of such work at high altitudes. The exact position of the peak of 
Kamet on the (langetic watershed had been determined 60 years before the 
expedition started to climb Kiimet. Its height, 26,447 feet, had been observed 
from .six different stations. The glaciated slopes of Kamet had not been mapped, 
but the geographical work of those early surveyors, though not acknowledged in 
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the “Times”, was the basis of the exi^edition to Kamet and the foundation upom- 
which the expedition was planned. When an explorer takes the opjwrtunity 
of instructing the British public through the press, his historical references 
ought to be verified. 'J’he sources of the Ganges in the Kaniet region had been 
explored not only by sportsmen and surveyors, but by the eminent geologist, 
Griesbach,-- till in the last century. 

In the articles contributed to the “ Times ” by the Kamet expedition the famous 
peak ol Nanda Devi, well known to both ancient and modern geographers, wa.s 
called the “ peak of the Naked Goddess ” ; there is no such name in Sanskrit 
or Indian or I’ibetan literature, and this mistake by the writer of the article 
was even more serious than his historical omissions. Ihe name Nanda Devi 
means “the Goddess Nanda,” (see Chapter 4, Part I). 

When, in 1867, Colonel Montgomerie took charge of the survey of Kumaun 
and Garhwal, he found that this area and its pas.ses had been explored by 
enterprising sportsmen up to considerable altitudes. 

The difficulties of surveying at high altitudes on the southern Himalayan 
slopes in Kumaun and Garhwsll were greater than in the Karakorum, as the 
snowline is lower. Owing to the extensive caps of snow and ice descending 
to lower levels, it was more difficult to take a theodolite to the triangulation 
stations above 17,000 and 18,000 feet in Garhwal than it had been in Baltistan. 
But when Mr. liyall the distuiguished triangulator reached the higher valley 
of Garhwal, in rear of the Great Ilinidlaya, he found a diminution of snow and 
ice, even at 19,000 feet, and his triangulation became less arduous. In the 
Kaniet region Mr. Ryall found the line of perpetual snow to be on the average 
4,000 foot higher than on the southern slopes of Bandarpunch, Badiinath and 
Nanda Ihjvi, and this rise in the height of the snowline greatly facilitated climb- 
ing to higli altitudes. 

The surveyors and their Garhwali khaldsis were not mountaineers and were 
not equipped with mountaineering appliances ; they were moreover obliged to 
carry survey instruments. And thus no fair comparison between their work 
and a mountaineering climb is possible, more especially as the mountaineer’s 
task is completed when he reaches his .summit, whereas the surveyor’s task only 
then begins. When Mr. Pocock, the Kumaun .surveyor, erected his plane- 
tal)l(‘ in 1872 at a height of ‘22,040 feet on the Nanda Devi massif, he and his 
khaldsis liad to work at iui altitude which was higher above the snowline than 
tiu^ summit of peak Kamet. 

Mr. H n(/li liHtth'tlfir's attempt to climb Nanda Devi in 1032.— In 1872-74 the 
Survey of India completed their surveys of Kumaun and Garhwal. Colonel 
Thiiillier had latterly been in charge of the work, and in the high region surround- 
ing Nanda Devi he had met with mountaineering difficulties. Mr. Ryall had 
observed with his theodolite at stations above 19,000 feet, and Mr. Pocock had 
erected his plane-table at 22,000 feet. Such w'ork was necessarily slow, and 
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its slo^vne^5.s made it costly. For these misons Thiiillier was diTTcted by tlie 
Surveyor (Jeiieral to omit from his survey tla^ ' liiiihest ]>ortion of tlie. Nandn 
-Devi area, wliieh may be roufthly estimated as a efreidar area of 18 miles radius 
or its equivalent, (olimel Thuillier's omission in \IS74 of the uninhabited 
glacial areas from his survey has been criticised \n n‘(‘ent years, and it has been 
said in disparagement that the Survey of Jmlia n‘gai^led glaciologicail surveys 
as “ waste of time.'' Any mountaineer who has studied tlie survey ])roblems 
will know that sucli criticisms are liasty and unjust. 

Mr. Ruttledge's description of Nanda Devi, as ])ublishod in the “ 1'imes ’* 
on August 22nd, 1932, was botli scientific and artistic : it is cjuote<l here in the 
interests of historic truth, as showing tlie <lifiic\ilties wliich our surveyors were 
facing sixty years ago. 

Mr. Hugh Ruttledge of tln‘ Indian ('ivil Stuvici* and his wife are two of tlie 
most exp(‘rienced and courageous of Kumaun mountaineers : they have ladli 
travelltHl into 4'ibet and have encircled the fieak of Kailas. 1'he following 
extracts are made from Mr. Ruttle<lge's descri]>tion pidilislieii in the ‘"Times,*’ 
August 22nd, 1932, with the permission of the (alitor: ^ 

“ The Nanda Devi massif lias a topographical formation of such a character that , after 
nine attempts, the first of whicli took plac(‘ in 1883, the very base of the mountain nunains ^in- 
troclden by the foot of man. \ 

“ Nanda Devi imposes upon her votaries an admission test as yet lx.'syond their skill ancK 
endurance ; a 79-mile barrier ring, on whicli stand 12 nwasnred peaks ov(‘r 21, (KK) feet liigli 
and which has no depression lower than 17,fKM) feet, (e?cci*pt in the west, when* the bMslnganga 
River, rising at the foot of Nanda Devi, and draining an area of soim* 250 Hcpian* miles of ico 
and snow, has carv(Hl for itself wliat must lx* on<* of the most terrific gorgi*s in the world). Two 
internal ridges, converging from north and south respectively \i])on this river, form the cur- 
tains of an inner sanctuaiy’, within which the gT(*at mountain soars ii]) to 25,fifH) feet. 

So trenieixlous is the aspect of tlie Rishiganga gorge that Hindu mythology ascrihod 
it as the last earthly home i)f tin* S(‘ven Risliis. Hen*, if anywhciv, their nK'ditatione might 
he unilistnrbed. 

“ In 1907 Dr. liOngstafT an<l (ieneral 13ni<(‘ achiev^nl tin* oidy cnissiiig of tlie barrier wall, 
which has ever been made: from the north, by th<* dillienlt Hagini Fass (20, 1 (K) ftH*t). Atxjord- 
ing to the survey map, this should have atYorded dir(*ct access to Nanda Dijvi. But the map 
was incorrect, for the very good r(*ason that the surveyoi-s had n(‘ver been abl(3 to sec the ground. 
Dr. Longstaff made a desperate attcmipt to force tls* u])pcr gorge, but was jailleil up by im- 
passable cliffs. The problem of the gorges nunains unsolved. 

“ In a mood of hopeful anticipation our party, on AJay 25, trudgixl up the narrow glacier 
which leads to the base of the wall, of wliich the greater part is invisible from a distance. One 
step round it, and we were brought up all standing by a sight which almost took our remain- 
ing breath away. Six thousand feet of the steepest rock and ice. Nima exclaimed that this 
looked as bad as Kanchenjunga in 1930. 

Near the top of the wall, for about a mile and a lialf, runs a terrace of ice some 200 feet 
thick; in fact, the lower edge of a hanging glacier. Under the pull of gravity large maflaefi 
constantly break off from this terrace and thunder down to the valley below, polishing in their 
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fall the succesaive bands of limestone P'ecipice of which the face is composed. Even suppos- 
ing the precipice to be climbable, intelligent mountaineer may be acquitted on a charge 

of lack of enterprise, if he declines ^ 
this artillery.” 

Tile above extracts enable future explorers to judge, whether in 1874 

the yurveyor General w®'® in regarding the Nanda Devi heights as im- 
practicable for survey ;■ whether he was justified in his desire to 

save his officers and^ surveyors and khaldsis from hardship and danger ; ex- 
plorers will also be /able to judge whether it is fair now to belittle the work of 
our predecessors by^cause these glaciated regions were omitted from their maps. 

It will be lymticed that Mr. Ruttlcdge explains with sympathy the error in 
the old maps, ^nd he refers to the 12 peaks on Nanda Devi’s barrier all of which 
are over 21,^10 feet high, and all of which had had their heights measured in 
1874 by tly^ surveyors. 

# Thk Eamganga (Chart XXV). 

Thf/ Kilmgauga (Chart XXV) is a small river, draining the southern face 
of tht/ outer llimrdayan range of Kumaun. its basin is triangular in shape, 
beca/use the rivers on either side of it, the Ganges and Krdi have converged in 
all/^*their branches in order to pierce the outer range, and have thus left a small 
i^.?itermediatc triangular area undrained. 

/ The principal allluent of the Eamganga is the Kosila or les.sei' Kosi : it 
rises in the outer Himalayan range and does not join the Eamganga, until they 
have escaped from the mountains and entered the plains. 

During the gradual rise of the Siwalik range the Ganges and Kiili had suffi- 
cient water to wear down the growing range and to maintain direct passages 
across, but the Eamganga’s small volume was unequal to the task of cutting 
down the new range, as it rose, and the river was deflected by the latter for 
ten miles to the north-west, before it found a suitable place for an outlet 
[Memoirs, Geological Survey of India, Vol. XXIV, 18U0, Part 11, j)age 15). 

The structural trough between the lesser Himalaya and the Siw^alik range 
through which the Eamganga flows is known as the Path Dun ; it is of a cres- 
cent shape with the concave side facing south : it contains immense terraces 
of gravel of dillerent heights w'hich have been deposited by the Eamganga. 
“ It is,” writes Mr. Middlemiss, ‘‘ one of the most beautiful spots that the Xorth- 
“West Provinces of India can boast. It is undisfigured by villages and bazars. 
“A solitary forest bungalow is all that breaks the magnificent monotony of its 
“ billowy forests and grass grown alluvial flats.” (Memoirs, Geological Survey of 
India, Vol. XXIV, page 55). 

The Kali (Chart XXV). 

The basin of the Kfili shown in Chart XXV is not identical with the moun- 
tain area known as Kumaun for the bed of the Kali river itself is the boundary 
between Kumaun and Nepal, from the snows to the foot hills. 
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The principal source of the Kali is the Milam glacier at the head of the 
Gorigaiiga, (Chart XX\’). 'I'lic town of .Milam is on the CJori ami is 11,100 
feet high ; feeders of tlie liori descend from the Kingri IJingri La (18,30U) and 
from the Aiita Dhura La (l7,oU0). Tlie Krdi has smirces also at the Lipu 
Lekh, Mang Sha Dura J^a, Darina J^a and at other passes into Tibet. All these 
sources of the Krdi and Dori are north of the (Ireat Jlimrdayan range. 

The Milam glacier was lirst explored by Colonel Hodgson in 1817, and 
subsequently by Lieutenant Weller in 1847. t'aptain Webb juade a survey of 
Kumaun in 1815-20. The position and height of Nanda Devi were determined 
in 1845-46. 

The Api-Nampa group of peaks stands immediately east of the Kfdi : 4aka- 
chull peak (22,661 feet) rises between the Dliarma and t!ori atiluents, and furtlier 
west on Chart XXV^ we see the axis of the gnuit Himalayan range marked by 
Nanda Devi (25,645 feet), and Badrinath (23,100 feet). 

In its upper cours(\s the Kali river and its two allliamts the Dliarma and 
Lissar (low^ in long j>arallel beds live miles a]>art. Nt> one of them rises north 
of the Zaskar range, but the Kali itself ap[)eais to Ilow' along a furrow in the 
crest-zone. The long parallelism of the Kfdi, Dliarma and Lissar rivers in 
their upper courses shows, j)erhaps, that minor wrinkles hav<‘ iji this region 
been superjiosed on the primary llinullayan folds, * (ligure 2, Chart XVI). 

The fSarju afllmuit of the Kfdi llowing south-east is on the saim* align- 
ment as the rindar tributary of the Canges; fur 100 miles these two rivers 
coutimie in one line and the beds of both are [lossibly oeeupying an original 
trough created in rear of tlie Xag Tibba range of the l(‘sser Jlimfdaya wlien 
tlie latter was upraised. 

Colonel Tanner describes a remarkabh*. waterfall, wliicli he discovered in the 
basin (»f tlie Kfdi. 

“ Taking sona* guides from Oarbiang,’’ he wrote, “ f went down the Kali instead of ascend- 
ing the luoraint', and after a difficult journey found myself at the bottom of tlie wildest place 
I have ever be<‘n in. On one side rose the clilT of tlie moraine backed by tlie mountains on 
the right bank of the Kfdi; opposite towered more clifTs fringed, wherever there was standing 
room, by forest trees, and down tlie face of the overhanging scarp in front of me poured the 
waters from Api in a feathery cascade of great volume and with a fall of between three and 
five hundred b*et. 

“ The foot of the fall we could not see, as it desc-ende<l into a deep abyss, where it was lost 
in the uns<*en Kfdi, which thundered and roared along immediately below our feet, but how far 
below us we could not say. Slieets of .spray filled the cleft of tlie Kali and wxTe blown hither 
and thither across the face of the cliffs, and the sun which was well overhead lit up the great 
hollow at our feet wdth a mass of bright prismatic colours. 


• “ The Lisaar river flows during the greater part of ite courso along the axii of a symmetrical ajitidinal formed of 

oarboniferous rocks. Iea>ing it near the end of the Cbingchingmauri glacier this anticlinal ia flanked on both akiea 

by a system of other plications more complicated on the north-cast.” (Oriesbach’s Geology of Central JJinUUaya : i#«. 
moifs, Qeolojical Survey '>f India^ Vol. XXIII, 1891). 
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** Having visited this fall, which is called the Yangla Dhar, it was a question whether we 
should return by the way we had come or try and reach my camp by continuing our journey 
down the valley of the Kali. We decided on the latter course and though none of my men had 
previously visited this extraordinary place, they said that there might possibly be a means 
of skirting the cliffs, but that of course there would be bad places. Bad places there were 
indeed, and before long when clinging to the rough places in the face of a slope that was nearly 
a cliff, I fervently wished I had not come, and sometimes had it not been for the friendly grasp 
of Rinzin^s hand, I believe that I should not have emerged safely out of this awful valley. 
Gradually the dangers of the road became less, and towards evening we reached the most beauti- 
ful and charming village of Budi — literally the most delightful place I have seen in the Hima- 
laya. 

“ At one day’s march below Budi the passage of the Nirpania-ki-Danda or waterless ridge 
commences ; it has taken the ceaseless toil of generations to construct the series of stone steps 
or ladders over which the traveller has to make his way for a day and a half before he reaches 
an ordinary mountain path. This extraordinary trade-route consists of a kind of winding 
stair-cas(‘, which is carried up and down in the face of cliffs in many places overhung with crags 
and with seemingly an almost bottomless abyss below, Tlie rough steps are built into the 
rock wherever it lias been possible to find foothold.” 

The Glneiera of the Kali hasin- 'There are numerous glacii^rs that contribute 
to the flow of flic Kali river. Tlie most im]K)i*tant is tlmt known as the Milam, 
wliicli is 12 miles long, and which is formed by the junction of nine large tribu- 
tary glaci(‘rs. Its lower portion was surveyed by tlie gc'ologisls Cotter and 
Brown in IDOff, wdien the position of the snout was marked by pillars and photo- 
graphed. ( fitter and Brow^n wore told by liai liahadur Kislien Singh Milamwal 
that the ice-cave of the Milam glacier liad retreated 800 yards witliin his memory 
of 57 years. 

In loot) Cotter and Brown also observed the Sliankalpa glacier, wdjich is 
fornu'd by the union of two tributaries, and the Poling glacier. These glaciers 
were. j)h()tograj)licd ajid well surveyed by p)anc-ta])li‘ ; tlie surveys and the 
marks, both tlunse erected and those cut on rock near the snouts, constitute a 
scientific record, that sliould be of permanent use to our successors in future 
years. The Bliotia shepherds assured the geologists tJiat the glaciers of Kumaun 
are all retn^ating. 

The town of Milam situated amid the high glaciers of Kmnaun is known 
now' as the birth-[)]ace and home of the Pandit Nain Singh, CVJ.K., and of the 
Hai Bahadur Pandit Kishen Singh, two of the foremost and most successful of 
the early exphuers of Tibet. They W’ere first cousins and their family had 
l<een lield in Jionour in Milam for many generatioJis. Their fathers Deb Singh 
and Jler Singh the two sons of Dhaitiu, were brothers, and it was due to their 
influeuee and efforts that the first British explorers of Lake Manasarowar, Moor- 
croft and llearsey, were released by the Tibetans from captivity. 
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Naiii Singh was born at Milam about 1S35, aiul ho sorveil in the Snivey 
of India as a Tibetan ex[)lorer from 1SG3 to 1 870. He was the lirst ex})lorer 
to travel aer<>ss (Vntral Tibet from J^eli to Lhasa. 

Kishen Singh Milamwal, also known as Krishna ami famous luuler his 
disguise! A-K, was ten yesirs younger thaii Nain Singh, he servtal in the Sur- 
vey of India from JS()9 to ISSo. By his jounuyys aeross eastern Tibet in 1S7S- 
82 from south north and back, he pro veil eonelusively that the theory of 
the Irrawaddy river rising in tlie Tibet [)lateau had beam baseel on fallacy. lit 
their ree*e)rel of stu’vice Nain Singh was eh'seribeil as a Bhotia, anel Kishen Singh 
as belonging to the* easte of Itawal Rajput. 


Lksskh Himalayan Ranoks ok Kumain. 

To trigonometrical and topographie-al surveyors (he* epiestion e)f tlie lii'sser 
Himalayan ranges has always l)<‘«‘n one of scie‘ntilK* m(t*rcst. A elistinguisheel 
gejologist criticised gt‘()graph(*rs many yt‘ars ago feu* laying too nmcli s(ri‘ss 

upon ranges, and then*e may have* bee‘n se)me* justieu* \i\ his criticism ; we* may 
have gone! beyond the limits of knowleelge* and l>ecn te‘mple*el into ce)nje»c( nre. 
But that the Lesse*r Himrdayas have* be‘e»n partly built up as line‘ar range*s, and 
are still existing to a. (^‘rtain ele*gre*e as linear range's can hardly be eleuibte'd. 

The g(!n(*ral publie' arc l(*el l)y the'ir own obse'rvations Ix'lie'.ve* that the 

Lesser and t)utem Himrdayas are* maele* up eef range's, 1'lie* lane.lsea|)c artists 
that sketcli the Himalayas from Simla. Mus.s<M)rie* a,nel Naini 'Tal are* ge*ne*rally 
in agreemetd as to the dillicultie*s whicli cordnmt th(‘m owing te> the* parallelism 
of suc(*e*ssive rang(*s : th(*y sce'k in vain le>r a landse ape*, w'he'n* some*, lines may 
leael the e*.ye into tlu'.ir picture* anel wlie*re* the* hills e*ease* te) arrange* (hemse*!ves 
in line*s cre)ssing the* vie*w' from right te) le‘lt. 

Triangulate)rs wliee are* e)bse*rving pe*aks of the! Le*sser Himalayas, Tmel it 
helpful to the*ir ge!ographie*,al un<le*rstanding, if the^y can group and classify the 
peaks by ranges. 

In Part 11 e)f tliis boe)k, (dia|)ter 10, we considereal the* <pi(*stion of ranges 
from the evielence furnishe»el by the* e)bs<*rvati(Uis of p(*aks. In Part IJI the 

same epiestion may be* e*onsielercel freun the evideme.'e furnisheel by tJie observa- 
tions of rive*.rs, (as has alreaely b(*en inelicate^el in tlie concluding jiaragraphs of 

Chapter 19). 

Peaks mark the lines ot mountain crests, just as lighthouses mark the lines 
of rocky coasts. Rivers have their sources in the ranges, and owe their exis- 
tence to thcj ranges, but from the ineunent when they are born they begin to des- 
troy the ranges that gave them birth. There is an unceasing struggle between 
ranges and rivers ; the uprising of new ranges blocks and deflects the courses 

of the older rivers, and the en)sion caused by the rivers destroys the rising 
ranges. 

H 2 
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If a river ('iiianating from tlie high suowy range has been blocked by the 
rise across its course of an outer and smaller range, it may be compelled to flow 
alongside the latter, and frequently it may be unable to pierce the latter, until 
it lias b(‘(:u reinforced by other streams draining other portions of the snowy 
area. 

When two TIimalayan rivers are seen flowing towards one another along 
the same linear trough,— and when these two rivers are seen to unite and pierce 
the mountain alignment that has been blocking their passage to the plains, they 
furnish evidence of the existence of a Lesser Himalayan range, and if this evi- 
dence is confirmed by the observations of peaks, the existence of the Lesser 
range is established. Although a crest-line may be broken, and although it 
may appear in places to bo curving or overlapping, a long mountain alignment 
is accepted by geographers as a “ range.” 

From the earliest centuries the Aryan people of India have regarded the 
Great Himalayan snows from Nanga Parbat to Kiinchenjunga as a mountain 
range, and modern geographers have accepted this view. It has at times been 
argued that the Himalayas are not a range because in some places rivers have 
broken through it and because in other places, notably at the Sutlej, the range 
is not continuous : but these objections are questions of local detail, and if we 
take a wid('. view, it will be found geographically correct to say that the Great 
Himalaya is a mountain range 1,500 miles long. 

At the extreme foot of the Himalayas from Kashmir to Hikkim there is 
a small outer range known as the Siwalik range which inns 2 )aral]el to the Great 
Range. This low range like the higher one can be scientifically regarded as 
a continuous range, although there arc breaks in it too, and although in one 
place its alignment overlaps (.see Part II, Chart XIX, figure 2). 

The continuity of the Siwalik range and its close relationship to the Great 
Himalayan line of snows were realised by the ancient Aryans with whom the 
name Siwalik originated. They regarded this low range as the edge of the 
roof of yiva’s dwelling in the higher Himrilaya. 

fii his “ J 1 ( 1)1 moo and Kas/ioii)-,” the geologist Frederick Drew gave to 
geogra])hy a book of lasting value. Referring to the 8iwalik range, he irointed 
out that this line of hills continues east and west always with the same features 
and character. He wrote, “ 'Phis chain of hills of enormous length and wonder- 
“ fill uniformity edges the Himalaya along their whole course. The width of 
“the Siwaliks varies from 14 to 30 miles. Their elevation varies from 1,000 to 
“ 6,000 feet.” 

It is therefore established that the Himalaya Mountains, 1,500 miles long 
and 120 miles wide, have, firstly, a continuous snowy range marking the align- 
ment of their supreme altitude, and secondly, another equally continuous but 
smaller range marking their lowest alignment where they descend into the 
plains. 
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Between these two chains, the higliest and the lowest, tlie Himalaya Pahary 
as they are called by the hill-people, form a contimnnjs zone of mountains 100 
miles wide, and surveyors have been endeavourinir t<i discover to what extent 
this intricate l)elt of mountains bordered by two linear ranues lan be subdivided 
into other linear ranges. 


The Nao TmuA Hanoi:. 

In Chapter 10 of Part J1 refereiu*es were made 1o tlie tw(^ lesser Himalayan 
ranges wliich are traceable through the mountains of (Jarhwal and Kumaun, 
namely, the Nag Tiblia range and the Alussoorie range, dn tin* north-western 
edge of the basin of the duinna. the Nag Tibba range is marked by .fakko 
(Simla); it runs through tlie Chaur peak (ll.tMWi feet) and Chakrata to Nag 
Tibba (9,013 feet). It. crosses tlii' basin of the (Jang(‘S from Nag O'ibba to the 
nameless jieak (10,0()8) standing s(»uth of the Pindar, and it enters the basin 
of the Kfili north-west of Haijnath (lat. 30^, long. It is ]>ierced by the 

BhagTrathi south of Ttdiri, just below that rivtu's junction with tlu* Hehling, 
and it cn»sses the Alaknanda just beh»w the hitter's junction (Kudra-])rayag) 
with the Ihndar. It then traverses Kumaun along the south side* of the river 
Sarju, and it is jiiened by the Kali just below the latter's junction with tho 
Sarju. It then enters Nejial. and its further alignment, will bc^ considered in 
Chapter 21. 

Til K M i ss< >o K 1 E Kano e . 

The Alussoorie range runs from Kasauli and Dagshai along the south side 
of the Giri : it is jiierciMl by tho Jumna, just below tlie lattt‘r's junction with 
the Tons. It passes through Banog, Alussoorie and Landour, and (‘rosses the 
Ganges just below the junction of the BhagTrathi and Alaknaiula. It. con- 
tinues through Laiisdowiu' and Naini JVd into Ni*pal (Cliapter 21), and possibly 
even into Sikkim, (Chajiter 22). 

From the Punjab to Nepal the alignment of tlu^ Siwalik range is almost 
straight, but it has a slight curvature, convex to the soutli, in conformity with 
the Great Himalaya range. The Alussoorie range conforms to the Siwalik 
curvature, but op]>osite to J)(*hra Dun it separates itself from the Siwalik and 
forms a bay concave to the south: the space betwc‘en this bay and tlu» Siwalik 
range is the Dehra Dun. J'he Nag J'ibba range runs almost on a straight, align- 
ment from the Punjab to Ne})al, but it curves inwards in conformity with the 
Alussoorie range, and like the Alussoorie range it has a local bay concave to 
the south. 
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CHAPTER 21. 

THE RIVERS OF THE NEPAL HIMALAYA. 

The Hmialaya of Nepal extend for 500 miles from longitude 81° to 88°. 
Throughout their length the Great Himalayan range, pierced in places by river 
gorges, exhibits a line of snow mountains, from the peak of Api on the Kumaon 
border to the peak of Kanchenjunga on the Sikkim border. Just as Api marks 
the western border of Nepal, and Kanchenjunga marks the eastern border, so 
does Mount Everest mark the northern border separating Nepal and Tibet. The 
Neprdese pciaks of Gauri Sankar and Gosainthan have shrines of pilgrimage at 
their base ; the peak of Makalu is well known in modern geography from the 
writings of Schlagintweit, Tanner, Bruce and Howard Bury. The snow i)eak 
of Dhaulagiri, at one time believed to be the highest mountain in the world, has 
been an t»bject of interest to the dwellers in the hot plains of Gorakhpur for many 
centuries, 

T’iie discovery ok Mount Everest. 

Mount Everest was discovered by the Survey of India ; and not by any 
individual observer : its discovery was due to tlie organised co-operation of 
observers and computers. For this reason no account of the discovery was 
given in Part I of this book ; but after Part 1 had been sent to press, it became 
evident that an ineormet .story was obtaining circulation, and it has therefore 
been con.sidered advisable ti) state the simple facts. The story that has been 
])ublished is to tla; elfect that one <lay in 1852 the Chief Computer of the Purvey 
ru.shed into the Surveyor Gmieral’s room exclaiming, “ I have discovered the 
highest mountain in the world.” A consideration of the circumstances of 
1852 will show that no such words could have been uttered. 

'I'he discovery of Mount Everest could not have been made, had not accurate 
chains of triangulation been observed along the plains at the foot of the Nepal 
Himrdaya in 1845-50. The triangulators in the field had been directed to 
observe the Himrdayan peaks that were visible from their stations of triangula- 
tion, and they observed numeroms rays to numerous peaks ; certain peaks such 
as Nanda Devi, Dhaulagiri and Kanchenjunga were so prominent that the 
triangulators were able to recognise them from all observing stations. But 
other pi^aks, such as Mount Everest and Gauri Sankar, were more bidden bv 
intervening mountains and though they were ob.served from several stations, 
the observers did not re-identify them, as they moved along the plains from 
station to station. M'riangulators used to plot their rays in rough diagrams upon 
a chart, so that when several rays all met at a point, they could generally tell 
in the field whether they had fixed an unknown peak. If a single triangulator 
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had been observing from all the stations, it is possible that he might have learnt 
from his diagrams in the held, that he had lixed a very high unknown })eak in 
Eastern Nepfil. But owing partly to the disablement of the triangulators by 
malaria, and partly to the joiiiing up of dilferenl eliains of triangulation, the 
observations in 1849 and 18o0 that lixed Mount Everest were made by dilTerent 
observers, observing Iroin different stations. 4'his distribution of tlu» work did 
not (letraet from its aeeuraey value, but it prevcmted th(‘ indix idual observers 
from drawing eonelusions in the field. The height of Mount Everest was 

subsequently re-observed in I HSU, in J8S1, and in llMei, but these observations 
<lo not alh'ct the (jU(\stion of tlu* original diseoxcuy. 

When the triangulation was eoin]»l(‘tt‘d in 1S3U, tlu* angle-boid\s of the 

observers wen* hand(‘d ox't*r to the Coniiuiting Ollice, xvhere they were analys<*d 

and their results abstra(‘t(*d. The eoinjuitations of the luiglit ol Mount J'lxerest 
xvere not the work of a. single e«.input(‘r : all tlu* ealeulat imis W4*re made* in 

duplicate, the hori/untal angles xsen* eomput(*d liist and tlu* vertical angl(*s at 
a kiter date, and Jiot nee<*ssarily by the* same eomput4*rs. The xv'ojk ol dilferent 
<.*omput(*rs xvas compared at intervals, and tlu* (’hief Compute*!* xvas consult(*d 

xvhen any unusual r(*sult xvas (d)taiiu*d. 

The Computing (Mliei* xvas in toueh xxith llu* Surv4*yor (ieiu*ral throughout 

the calculations. The probk‘m of at m(»sj)lu*ric refiaction xvas in tluKse days a 
source of [)<*rplexity ; a ray observ(*d to a high |)<*ak. where tlu* cold xvas intenM*, 
from a low station in tlu* plains, xvhen* the heat was gnat, |)asscd through an 

everchanging atmos|)lu*re, and its path xvas so cu rv<'d and distort(‘d that an 

ubserxu*d height xvas liabh* to an (*rror of hundn*ds of f<M*l. Of the six stations 
from xvhich Mount Everest xvas fixed, tlu* higlu‘st xvas ojily 200 leet a)K)V<* the 
sea, and of these six stations the iu‘arest to Even‘st xvas lUS jnil(*s from it. Sir 
Andnnv W'aiigli, the Surv<*yor (ieneral, joiiu-d tlu^ t riangiilatojs in tlu* held south 
of Sikkim; both he and Hadhaiiath Sikhdar, tlu* Chi<*f Computt*r, liad been 
studving the <jiiesti<»n of atmosjiheric n*fraction for many years ; and wen* well 
axvare that all the vertical observations contained an elenu‘nt of uiu’ertaiiity. 

In 1852 the Chief Computer, xvlu* had be(‘n imohieially in toueli with the 
Surxevor Ceneral, sent his oflicial intimatioji to the la1t<*r that a new peak liad 
been eompuled from tlu* angle-books to lx* hifj/ur lhan ahy pvaJ: hitherto obsnved. 
In this intimation he could not have .said, as lu; is rep(jrt(*(l to liave done in the 
story circulated, tliat he had discovered llie liigliest mountain in the world, fo^ 
the Himalayas had only been partly observed, and T\het and Baltistan were 
quite unknown. 

The following quotation from Keith Jolinstoids geographical gazetteer 
1804 will show how cautious the Survey of India were, before they made public 
a definite announcement of the discfjvery. Mount Everest was observed in 
1849, and yet in 1864 Keith Johnston wrote : “ Kanchonjunga is at present 
regarded as the most elevated summit on tlie globe : another mountain mass 
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“hitherto not accurately measured is believed to exceed 28,000 feet. It lies 
“ about 80 miles west of Kiincbenjunga. It seems probable that in Tibet peaks 
** may yet be foujid which are still loftier.” 'The words “ hitherto not accurately 
measured ” refer probably to the great difficulties the computers bad in dealing 
with atmospheric refraction. 

'The question still remains, “ By whom was Mount Everest discovered ”? 
It is certain that the Chief Computer never regarded himself as the discoverer. 
'J’ho Chief t'omputer was a mathematician, and he knew that all the necessary 
observations and measurements of the new peak had been entered in the field 
by the observers in their angle-books. 'The calculations of results from the 
observations were not regarded as original discoveries. 

We cannot therefore say that Mount Everest was discovered by the Com- 
puting Office, for the computers were depending upon the observations taken 
in the field. And we cannot say that any single triangulator was the discoverer ; 
the triangulators were the first scientific geographers to take observations to 
Mount Everest, but as far as we know noAV, no one of them was aware at the 
time of his observations that he W'as observing a peak higher than Kanchonjunga. 

As K*, the highest ])eak of Karakorum, is spoken of as having been dis- 
covered by Colonel Montgomerie, it may be well to recall the circumstances 
in order to show how different the incident was from that of Mount Everest. 
When Colonel Montgomerie first observed the highest j)cak of the Karakorum^ 
ho believed (according to tradition) that it was the highest. The tradition that 
ho called it “ the giant ” at the time of his theodolite observation was not only 
extant in the Survey, but is still extant amongst Montgomerie’s children.* 
Whether he conjectured that it was the highest from its prominence, or from its 
snow, or from solar reflections before sunrise and after sunset, it is not known. 
Montgomerie himself was most modest, and never referred to a discovery. He 
merely wrote, “ It was across the plains of Ilaramukh that I took the first obser- 
vation to peak K*' at a distance of 1,^7 miles.” Whilst it was always consi- 
dered right by bis conteinjairaries to single out Montgomerie as the discf>vcrer 
of peak K* no one of the observers of Mount Everest was at the time of their 
observations named as its discoverer. After the lapse of 80 years nothing more 
definite can now be said than that Mount Everest was discovered by the Survey 
of Imlia. 

'I’hk SYMnor.s kmploykd to oksionatk tub satellite peaks of Mount 

Evkrk.st. 

The .system ado])ted by the Survey of India (>f naming high peaks is the 
outcome of 100 yeans’ experience. The co-operation of mountaineering expedi. 
tions in this .system will be always appreciated. Within the mountain zone 
which follows the Tibeto-Himalayan border many thousands of peaks are situated 
and two networks for distinguishing the peaks have been thrown over them 

• vSeo letter in the Field newspaper, December, 1923. 
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independently of one another; lirstly ean.e the network of poetie nunienelature 
which the various hilLpeoples liave attached their j>eaks, and secanidly tlierc 
followed the network of seientilie {>oints whi<h have all Leon named by means of 
scientific symbols. Tlu* primiph^ observed by tlu‘ Survey has been to confine 
its activities to the scientific j)et, and faithfully tt> reiord the [w)|)uhir nomencla- 
ture without adding to. or interfering with it. 

On one occasion only has the Survey de})arted from principle, and tres))assed 
upon the peo])le\s ground; the case of Mount Evmest has been the only except ion 
to its rule. In this case the reejuirements of W'luld-W'ide geography could not 
be overlooked ; the highest nu>untain in tin wurhi could not be left pernuinently 
nameless. The only disadvantage of the name Mount Everest has la'cn the 
creation of a pr(*cedent ; but the <*ase was unicpie. it (‘an m^vi r occur again, and 
the Survey has for 70 vtairs ndused to regard it as a preccahmt. 

The method which tlu‘ Survey has adopted for distinguishing tlu* immy 
hundreds of nameh'ss Tib(‘tjin pi^aks Iroin oju* amOlau* has beim to classify all 
the peaks of one group undcM* a lettcu* of the aljdialx't and tlam to add a s(*parate 
numlxir to each peak. 'this saiiic^ syslmn is hillowtal in many other branches 
of scienc(‘. 

'riu^ Karakorum peaks wen^, nanuM! KL and K“, and lv*L cMc. In many 
regions h(iWev(‘r a group nana* like Kaiakiuum lias not been a\ailabh‘, and 
after the Lhasa expedition (»f ItMit (’olonel Ryder dc signated his nunau'ous pesaks 
by the group letter 15, and (‘ohmel Wood de.^ignatc’d his many obsc‘rv(Ml |)eaks 
by the Icdter W. Thus we lia\e many sneh symbols as and for 

peaks on tla^ Southerji 'Tibet Watershc'd and W“^'* and for ptaiks in 1Vuns- 

Himrdaya : and wc* have' many sueli symbols as R*“‘' and IT'"" iiorth cd Lhasa. 
When no group letter is obtainable* from a region, it is conxaident to ]\i\\v llie 
observer's initial as tin* grouj) lettc'r. Observations, sneh as Ryder and Wood 
wa*re able to make* in 'Tibet to so many pe*aks, arc of rare oceurie‘nee*, and the 
initials of the*. observe*r.s form liistoric landmarks in the* records. I'hc*. Trigono- 
metrical Survey kee^ps a control ove?r the uroup letters so as to avoid dn])licatioit. 
Objectiems have* bee*i) raised, but not by the* Siirve*y, to the el(*signat ions B. W, 3, 
B. W. o, etc., giveji to pe*aks observed by the* Bidlock- Workman (‘xpeditions, but 
there is no seientilie objection to these designatiems : the^y are* distinct and th«*y 
show’ the*ir history. It w'ould be*. (»])jeetieuiable* if an obs(*rve*r named a peak 
after himself, but there is im objection to the use* of his initials in a scie*ntifio 
formula. 

In 1921 the map prepareul by the Mount Kvere*st expedition made a new 
departure. The map-makers in Leuidon took the English names wliicli had 
beeui useful to mountaineers in the field, and with the* aid of a Tibetan linguist 
they converted these names into Tibetan name's. The Asiatic Society of Bengal 
has rightly objected to tliese spurious Tibetan names. If such a system be 
continued it wdll lead to chaos. It will mean that every explorer has a right 
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to inveut 'I’ibetuu names. In the future wlien the origin of these inventions 
has been forgotten, map-students may be misled into drawing philological con- 
clusions from them, and travellers when planning an expedition may be led to 
imagine that a district covered with Tibetan names must have a resident 
j)opulation. 

Moreover Tibetan names when invented arc never in harmony with local 
tliought. 'The i)eak in Nepal, which is 2 miles south of Mount Everest, was 

given in London the 'Tibetan name “ Lhotse ” meaning “ south peak ” ; this 

peak stands just inside the nortbern boundary of Nepal. In the map of Nepal 
the peak named “ south ])eak ” will be shown in the extreme north of the state. 
AlvSo on the oilier side of this boundary it will be necessary to explain to 'Tibetans 
that the peak near the southernmost limit ol their country has been given the 
'Pibetan name “ Ghangtse/’ meaning “north peak.” 'There is both a scientific 
and an artistic side to momitaili nomenclature ; scientists are not qualified to 
add to the nomenclature of the people. If we regard the Himillayan-Tibetan 
nomenclature as a whole, it presents a wonderful picture of historic art, and a 

geographer has no more right to add to it his own ideas, than he has to add 

colours to KaphaeTs Mailonna in the National Gallery. 

On the flanks of every great peak there are numerous excrescences which 
may become triangulation jioints ; but these satellite peaks, partly hidden by 
their giant comjianion, have not the importance of an independent isolated 
summit. In the case of 'Pirich Mir its satellites have been named 'Tirich Mir II, 
'Tirich Mir III, etc., and the same plan has been adoptiai in the case of 'Teram 
Kangri. Hut the name Mount Everest is not a local name ; it is a world-name ; 
and it was m)t considered advisable to extend this unique name to all the satel- 
lite peaks on its slopes. 'The satellites of Mount Everest have therefore been 
given the grouj) hdter PI, and have been designated E^, E^, PI^ in the tables II to 
V of Part 1. It was considered better to give the designation E^ to the highest 
satellite aT\d not to Mount Everest itself. Mount Everest is not a 
inter pares ; it is of interest to the world, whereas its satellites have only a local 
interest. 

In the past the Survey was in sympathetic touch with the Stracheys, with 
Drew, with Neve, and many other mountain -explorers, and in this matter of 
name-inventions it feels it can count upon the co-operation of the mountaineers 
of to-day. 


The First Survey op Nepal, 1924-27. 

'The Himalayan state of Nepal embraces the basins of the three largest 
rivers of the lliinalaya, the Karnali, the Gandak, and the Kosi ; we are excluding 
the Brahmaputra and the Indus from our comparison, as these two latter rivers 
are 'Prans-Himalayan. 'The two lesser rivers of Nepal are the Rapti and the 
Baghmati. 
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The lollowino; extiacts iuv made from the re])(>rt by (’oIonel-Lommandant 
Sir Kdward Taiuly on the lirst Survey of Nepfd. (ieoura]>liers interested in 
the subject sliould study tin* wliole re])(»rt (Smrn^ of India. Ocmral I\viH)it, 

1926 ^ 27 ) :~ 

“ 111 1924 His Hi«:hn<^ss ]M;iliaraja Sir Ohaiidra S]ianislu*r .luni: Hahatliir, Priiwt* Minister and 
Marshal Snproino (Vanniatuier-in-diief of Neprd, askt‘d for the e 0 “ 0 })eration of Indian Surveyors 
of the Survey of India in preparing eoiu]>Iel<^ modern inap^ of tin* whole of N"e|).’d. This 
enliirlitened act lias resulted in one of tin* ^^oMtest sin*rh* <*ontrihutions to Hiinrdavan (hM>jira]>hy 
which has over been made, hy jjiviniz us for tin* iirst tinn* accurate knowh‘<l!j:e of the drainaije 
and structure of 55, (MM) scpiare miles of country, extending over some of tin* irreatt'st mountains 
of the world, and includin<i the lu.ulu‘st known peak. Mount Kverest. " 

“ A complete contoured map on tin* s<*ale of 8 inih’s to I inch was rctpiin'd, hut the field w’ork 
was carried out on the more convenitmt scale of \ miles to 1 inch.” 

“Two Xcprilese ofliceis, Lt.'L(4one] (Jain‘sh Haliadur ('hattri and (Captain Hanj Ihiluidur 
Karki, were ]>laced in contrtd of the Survey, and their untiring cfTorts in <u’eanisinc transport 
and sup])li(‘s were tin* main essentials in the sina'cssful a(‘ci>m]>lis]nnent t)f tin* work.” 

Sen, son Work c<unmenc<‘(l at Katmandu in Noxnanher 1921, when M<‘ssrs. Jilaal 

Behari Lai and Lalhir Sinuh of the rpp<‘r Subordinate Servici* of tin* Survey of India, with one 
survej’or and one computer, also of tin* Survey of linlia, reported themselves t») the Nepfdese 
otlicers in charLM*.” 

“ /.9,2d-,25'.- I'he strcn;^dh of the detai-hinent was raised to fourteen by the addition 

of ten more surv(‘vors. Mr, Jueal lh‘hari Lai remained in charee, and in addition to sujiervis- 
in;i the surveyors he extend(*<l tin* trian^ulation with the assistance of .Mr. Lalhir Sinj^h.” 

" Sea. son /.V2b‘-2/ -The detachiin*ni remaineil at tin* same str(‘n^th, with p(‘rsonnel um 
chan^unl, and coinplet(Mi tin* topojiraphy. Field work was tinally chised in .March H)27. Tin* total 
area surv(*ved, 55,(MK) sipiare miles, covers tin* whole of Nepfd uf) to the borders of jirevious 
Indian Surveys.” 

‘ The countrv surveyed jiresents <^reat diversities of climate and relief. On the south it is 
bordered by a lowdyin^^ tract of Tarai, covered with forest and V(‘ry malarious. Tin* centre of 
the country consist.s of steej) hills 5,0(M) to 10,000 f(*et hi;jh, largely fon*st coven*dainl interK<*cted 
bv deep valh‘\s. It is bordered on tin* north by the main axis of the Hinifdaya, a region of high 
cliffs and perpetual snow, where survey is made additionally diflieult by mist and cloud.” 

Arenraey of the (Considering that the triangnlation had to be carried out concur- 

rently with tin* topogra]>hy in the first two seasons, and the many ditUciiltios presented 
bv the eountry, the resulting surveys show evi<lenc(r of a satisfactory degree of accuracy. It is 
believed that tlie maximum errors of topogra})hy can hardly exceed half a mile anywhere, and 
that the average error of plane-table fixings throughout the work should be well within one 
quarter of a mile, or about one thirtieth of an inch on the 8-milc scale.” 

•* The successful completion of this survey in the short time of three years, in spite of 
the difficulties of climate and topography, is a notable achievement and reflects great credit 
on all the officers and surveyors concerned.” 

• yomniehture of fealcs . — The Nepalese only give specific names to a few snow-covered peaks 
of remarkable aspect, but each group of snowy peaks is called a Himal, or ‘‘ Abode of Snow,'* 
and receives a name. Thus Mount Everest dominates the Maba La'ujfur Himal ; Kanchenjunga 
the ISingalila Himal ; Dhaulagin, a Himal of the same name ; Gauri Hankar, the Rolwaling Himal ; 

i2 
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anrl Api, the "V ivaR Kishi Himal. Mount Everest itself, whose steep southern face carries little 
snow, is incons])ieuou8 from the south and has received no Nepalese name. It has recently been 
sufigestcd that the Tibetans give Mount Everest the name of Chomolomo, but Lt.-Colonel 
Gaiicsh Bahadur of Nepal, considers that this name is used for the whole northern side of the 
Maha Langur Himal, and that it is not the name of the peak.” 

“• In view of Captain Wood’s work in 1903 and the full summary of the situation published in 
1904 in “ Nature,” Volume LXXl, pages 42-46, it is surprising that some European geographers 
still persist in giving the name Gauri Hankar to Mount Everest. By enquiry in the immediate 
neighbourhood, the name of Gauri Sankar was definitely found to apply to the twin peaks 
(23,440 feet) situated over 30 miles west of Mount Everest, as identified by Captain II. Wood in 
1903. The local inhabitants frequently use the alternative name of Gaura Parbatta. Either 
name implies the idea of Shiva and his wife, and is suitable to these twin peaks, but would bo 
quite inapplicable to the isolated pjTamid forming the summit of Mount Everest.” 

Sir Edward Tandy’s report shows the mistake of applying the name Oaiiri 
Sankar to Mount Everest. The advocacy of the name Devadhunga is not a 
mere mistake, it is due to a difference in outlook. Devadhunga is a name 
attached in ancient literature to a famous mountain, the position of which was 
not defined. Now that Mount Everest is famous, liiiguists contend, “ tlds must 
be Devadhunga.” JMit as the name is not known to the people of Nepal nor 
to the residents of Northern Hengal, it is not suitable for modern geography. 

Thk Kaunali (Chart XXVI). 

The Karnali, known in the outer hills as the Kauriala, is the Himalayan 
river that subsequently crosses the i)lains of India at Fyzabad under the name of 
Gogra. The m)rth-westorn sources of the Karnali were e.xplored during the 
last century by the brothers Kichard and Henry Strachey, by Colonel Tanner and 
other surveyors, ami its upper course south of lake Manasarowar and peak Gnrla 
Mandhata was traced from Tibet to the Nepalese shrine of Khojarnath. The 
basins of the Karnali and Sutlej are in contact in Tibet. Mr. Sherring’s book 
on ‘ Western T’ibet,’ 1906, gave a good account of this region. 

The following typical extracts are taken from the diary of a native explorer, 
who followed a branch of the Karnrdi in 1873 from Tibrikot (7,220 feet) as far 
as the Diji pass (10,880 feet), which is on the water-])arting of the Gandak just 
north of Dhaulagiri : 

“ From Tibrikot I followed the course of the river Bheri and reached 
“ Charka on the 4th September, having passed some Lama-serais on the road. 
“ One of them called Barphaug Gonpa contains 40 or 60 Lamas. Near another 
“ named Kanigang Gonpa, the river has high perpendicular rocky banks, and the 
“ people have made a tunnel 54 paces in length through the rock. There was 
“ originally a crevice, and the rock on either side of it was cut away sufficiently 
“ to allow of a man with a load to pass through with a squeezing, the height of 
“ the tunnel not being sufficient in all parts to admit of his going through standing.” 
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“ CJiarka is the last village on the river liheri : on the oj)posite side of tlie 
river is a Gunj)a (Laina-serai) to which the iirst-born male of every lainily in the 
village, as is tlie [)ractice aniuniist the Hiuldliists generally, is dedicated as a Lfuna. 
‘‘ I left (’harka on the 5th and ascended the J)iji J.a, about in,S8t^ feet above boa- 
‘Mevel (oalleil by Gurkhas Balali-l^itan) by a gentle incline." 

“ On either side of the pass tliere are snow-covered ridges. The })asb is 

broad, and there is a cairn mi it at tlie watershed." 

The rectmt survey of Nepal lias furnished tlie lirst reliable map <^>1 the 

Karnali ; it lias shown that the old (‘Xplonus failed to discover th(‘ remark- 
able 'Miair-pin " bend in the main c(»urse of the Karnfdi, (hit. ‘28'^’40', long. 
81*^30'), This bend was (‘(»mpletely missed. The new suivey has also shown 

that the sources of the Hheri tributary of the Karnfdi are mostly derived from 
glaciers of the Gn'at llinifdaya range, and that only one of its important feeders 
which rises iiiNir the Diji jiass has a Trans-Himfilayan source'. It has also now' 
been discovered that tlu' Karnfili itsedf ilrains the whole Trans-llimfilayan 
trough, 200 miles long, from Gurla Alandliata almost up to tlu' Diji pass. 'the 
north'Westc'iii arm of the Trans-llimfilayan Karnfdi, a hundrt'd inih's in huigth, 
lias for many yi'ais been known to have its sources ia‘ar those of the Sutlej west 
of Gurla Maiidlifita ; but it has m'ver been suspeeted tliat the Karnali had a 

north-eastern arm also Trans-flimfilayan, longi'i* evmi Ilian tlu* north-western. 
The lU'W' survi'v has introduced (‘onsideralih* alti'ratioiis in tin' n'juesi'iitation of 
the Babai tributary aud has largely reduced its drainagi' ari'a. 

Whilst the Survey of India has no oilier h'^'lings hut sympathy and admira- 
tion for Kuro])ean (‘Xjilon'is, wIkjsi* expk>ralions in tlie Karakorum liave received 
so much attention at niec'tings in Kuntpe and in tli(' Kur<>])(*an ]>ress, it is neci's- 
sarv to ex])lain liens tliat tin' geograjihical disi’overies liy tlie recimt N(*pfil 
Survey have been as important ami far-reacliiiig as any of tlie glacier-explora- 
tions of recent yi'ars in tlu' Karakorum. 'J'Ik* former do not recei\e tlie same 
])ul)lic notice as tlie latter, liecausc tliey di'al with an ar(*a <»f wliicli little is known. 

It bad been tliouglit that the Jlimfilayan pc'ak of A]»i (23,309 feet) was 
situated in tla* hasiii of the Karnali, but the nacmt survey has shown tliat it is 
stamling on tlie W'aterslied between the Kfili and tlu* Karnfdi. 

The gn^at south-eastern tributary of tla^ Karnfdi is the Blieri or liheri Ganga: 
the junction of tlie Karnfdi w'ith the IHiori is at Kuina (Hifit, which is outside 
the Maliiibharat range (but inside the Siwalik range). The main aflhients of 
the greater rivers generally unite behind the Malifibhilrat range before forcing 
a passage, and the Karnfili itself joins its tributary the Seti before it pierces the 
MahabhSrat range. Of the lesser Himalayan ranges the Mahabliarat has had 
a stronger influence than the Nag Tibba upon the Karnali drainage, although 
the Nag Tibba is the higher range. The presumption is that the Nftg Tibba 
must be considerably older than the Mahabharat, and has suffered more from 
erosion by the rivers. 
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It is not possibJc to give details concerning any of the glaciers of the Kamali : 
from peak A})i to Dhaulagiri the Karnali has innumerable glacial sources in the 
snowy raiigO; but none has been closely observed. The recent survey shows 
that all the glaciers on the south side of the Himalayan crest are transverse : 
it is unlikely that any of these exceed 12 miles in length. It is possible that 
glaciers <ixist on the north side of the Himalaya north of Tibrikot and Dhaulagiri. 

The Rapti (Chart XXVI). 

The represental ion of the river Ra])ti and of its drainage basin have been 
considerably altered by tlui r«!cent survey of Nepal. In the 1907 edition of 
this book the authors referred to the uncertainty that was then felt concerning 
the Rapti. The recent survey has shown that the Rajiti rises not in the Maha- 
bharat Lekh (range), as had been believed, but well behind it. It cannot however 
be said to be rising in the Nag H'ibba range, because the latter only branches 
off from the (Ireat llinitdaya north of the Ra])ti ; the R{i]di has its sources in the 
trough in rear of the Mahabharat. Its triangular mountain basin which has 
become fitted in between the convergences of the KarnTdi ami Candak is shown 
in Chart XXVI. 


The Ganimk (Chart XXVII). 

The Gandak river is the Sadanira of Sanskrit and the Khondocates of the 
Greeks. 1’he main stream of the Gandak is known in Nepal as tlie Salgrami 
and in the outer hills as the Narilyani, or Sapt-Gandaki. The name Sapt- 
Gandaki, denoting the accumulated water of the seven Gandaks, is a poetical 
generalisation borrowed from the name Sa])t-Sindhavas given to flie Ganges 
in the Vtalas. 

The tributaries of the Gandak have cut gorges through the Great Himrdayan 
range, and now drain the trough between the great range and the Ladakh 
range ( f Tibet ; they are the Kfdi Gandak and the ITisfdi Gajtdak : the former 
of these drains the glaciers of Dhaulagiri and has a source as far north as the 
Kore or Plnito pass of Tibet. Two other tributaries, the Buri Gandak and the 
Marsyandi, have cut back behind the great Himalayan crest, but have not 
reached the trough in rear. 

All the glacial tributaries of the Gandak converge and unite to form one 
great river in order to penetrate and pierce the Mahabharat Lekh, the range 
which blocks their descents. In Chart XXVII the long west-to-east course 
of the Killi Gandak, south of latitude 28°, illustrates the blocking influence of 
the Mahilbharat Lekh ; the long east-to-west course of the Trisfili Gandak has 
been due to the same influence. As already mentioned in the case of the 
Kamali, the Gandak’s branches have been less affected by the Nag Tibba range 
crossing their drainage than by the smaller Mahabharat range. 
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Numerouti glaciers uf the CJreat Himalaya How into the higher tributaries of 
the (iandak ; tliose descending on the south side are all tansverse and appear 
less than 12 miles in length. It is j)ossible that longer glariers exist on the 
north side of Annapurna aiul Jugal llinu'd. wliere tht' drainage tends to be 
longitudinal. 

In 1849, Mr. Jirian Ibulgson, tlu‘ British Ih'siilent in Nepfd, 'vn)te ol the 
Gandak as follows : 

‘‘ In the basin of the tiandak we have, siiccessividy Iroin the west, the 
“iJarigar, the Naravani, the Sweti-Gandaki, the Marsyandi, the Daramdi, the 
Gaiidi and the 'rrisfil. T'hese are the ' Sapt-Gaiidaki * (»r st‘Ven (Jandaks 

of the Nepfdese, and they uiut(‘ on lhi‘ plaiinvard Atuge of the moiintaiiis at 
Tribeni abova' Sar.m. riiev drain t hi^ whole hills between Dhaulagiri and 

^nTOsaintlifm, the liarigar and one luaul of the Naravani rising from the Ibrnu'i' 
‘‘l)arrier, and tla^ Trisfil with (‘Very drop of wat(‘r su|>i)lied by its allluents from 
‘‘the latter. Nor do(‘s a single streamK't ol the drisfil arise (msI ol tin* peak ol 
“Gosainthan, inu' oii(‘ diibhg of tin* Darigar d(‘duce ilstdf from t la* ^ west ward (d 

“ Dhaulagiri.’' 

Mr. Hodgson's iniorination, wliieh he (dnaiiaal during his long residmice in 
Nepfd, has Ixaui shown by tla* ivcent surv(‘ys t(» l)(‘ aceurat(‘. Tin* fact that 
the uam(‘s lu^ gav(‘ to tlu‘ rivers do not <‘\actly agrei* with those l(‘arnt hy the 
Survev Sn velars Iat(*r has no signiticanci‘» as a riv(‘r’s names in tin* llimalava are 
fr(i(]U(Mitlv dilTenmt along dillenmt siadions of its cours(‘. 

Tun JLltniMATi (Chart NXVIJ). 

Haghmati riM‘s near Katmandu and draitis a sfuall valley in nnir of 
th(* Malifibharat liekh (rang(‘). 

Cohuiel Kirkpatrick visit(Ml Katmandu in I71)IL and subsiMpient ly published 
an account of the N(*pal valley. In I8ttr> ( oloiad Crawford, who was afterwainls 
Snrv(‘Vor General of India, conducted surv(‘ys in .\(‘prd, and nuatsuriHl some of 
the peaks of the Himalaya, b(Mng tla^ tirst to di.scoV(*r tladr irnnamsc^ Inught. 

The rec'ords of C<»lonel (’rawford’s (»bservations w'en* hNst, but a few of his n*snltS 
w’ere given in Buchanan Hamilton's ‘ Accovni of the Kingdom of NapdL^ From 

1805, when (olomd (raw ford took observations, to I90J. whim (olonid Henry 

Wood was permitted by the N(‘|)al(*si* GoV(*rnment to obs(*rve the peaks of 
Gauri Sankar and Mmint Kverest, no survey oHicer was allowed t(» enter Nepal. 

4'hk Kosr ((Tart XXVUI). 

The river Karm’di drains the Himalayan snows from |)eak Api on the Kiirnaun 
border to peak Dhaulagiri: the Gandak drains the snows of central Nepfil from 
Dhaulagiri ia l)eak Gosainthan, and the Kosi drains the Hinifdaya from Gosain* 
than to KancTumiunga on the Sikkim border. 


♦ On Chart XXVIH the peak of (iosainthan is nhovni by its hciKlit number only, 26,291 feet. 
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According to Hindu legend the Kosi is Kausika : the basin of the Kosi is 
called by the Nepalese the Sapt-Kosika, the country of the seven Kosis : the 
recent survey of Nepal gives the name Sapt-Kosi to the river at its point of 
issiKs from the mountains into the plains. 

As has already been mentioned in the case of the Sapt-Gandaki, the idea 
of a river, formed by the union of seven branches,' originated in the Sapta- 
Sindhavas of the Vedas (see Chapter 20, Jumna); the mystic number seven has 
been extended from the Ganges to the Gandak and Kosi. The Indian province 
of the Persian empire of Darius the Great was described as “ the land of the 
Seven rivers ” (llapta-Ilendu) in the rock inscription on the tomb of Darius 
(B. C. 620). The word Hendu is said by etymologists to be a corruption of 
Sindhu (river) and to be the origin of the name Hindu. 

'J'he six great Himrdayan branches of the Kosi river in their order from west 
to east are the. ludrawati, the Bhote Kosi, the Tamba Kosi, the Dudh Kosi, the 
Arun, and the 'I'anuir Kosi. The Indrawati, the Dudh Kosi, and the Tamur 
Kosi all have their sources in Hinudayan glaciers, the Dudh Kosi draining the 
southern slopes of Mount Everest and the 'I’amur Kosi draining the western 
slopes of Kanchenjunga. 

The Bhote Kosi and the Tamba Kosj have both cut back through the crest 
of the Great Ilimrdayan range west of Gauri Sankar. 

The four we.sterii rivers indrawati, 'I’aniba, Bhote and Dudh How down in 
a transverse direction from the Himalayan crest, but they are blocked by the 
Mahabharat range, which has risen and formed a longitudinal trough, along 
which they have been compelled to flow. The united stream of these four rivers 
in their longitudinal direction Las been given the name of Sun Kosi. The 
eastern branch of the Kosi, the Tamur, after its descent from Kanchenjunga is 
diverted into the longitudinal trough of the MaliiTbharat Lekh, and meets the 
Sun Kosi flowing in an opposite direction. 

The largest branch of the Kosi is the Arun, which has cut a gorge back 
through the Great Himalayan range and which now drains the whole Tibetan 
trough behind the great range from Gosainthan to Kanchenjunga. No tribu- 
tary of any Himalayan river, with the exception of the Brahmaputra and Indus, 
drains so long a .section of the Himalayan hinterland as the Arun. The Tibetan 
name for the Arun is the I’hung Chu. 

The Niig Tibba range, which crosses the outer Himalaya of Kumaun and 
of Western and Central Nepal, becomes joined to the Great Himalaya at Dhaula- 
giri, and does not therefore, traverse the basin of the Kosi. But the Mahabharat 
range has had a controlling influence upon the drainage of the Kosi ; it has 
obliged both the western and eastern branches of the river to change their direo. 
tion, and to unite at Dangkera w'itb the Arun in order to force a passage through 
the Lesser range. 
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The Mount Everest expeditions. ~ \’alual)]t‘ tn|)oj>ra|)hiial kDowlrd^o of tlie 
upper basin uf the Anin \vas gained between IU‘JI and 1024 by the tliree Mount 
Everest expeditions whieli were (»rganised by tlie lb>val (iei'graphieal Soeitdy ami 
the Alpine Club.* T1 h‘ Surveyor (leneral, (Vloiiel l\yder, <d>taimMl permission 
fur two ullieers of tlie Sur\(‘V of India, Major H. Morshead and Captain E. O. 
Wheeler., to I'e attaelu'd to the iii>t Mount E\erest <‘Xpedition, ami Colonel 
Howard Ibiry, tin* leader ol the (‘xpedition, ga\e them all the assist am e in his 
power. On tlie s(‘eond (‘X[K'dit i(»n its leader Ceneral Hruee in\it(‘<l Mnrshead to 

join him as a mountaineer. Morslu‘a(rs and W luader's sur\(‘ys enabled a map 
to b(‘ proilneed on the eoinpaial i\ idy lai'je see.le of I ineh to I mih', and this 

map of the nortliein glaeii’is ot Mount K\eiest. (Jauri Sankar and Makfdu is an 
interesting record, as it (mnisla-s the only (h'tailed inlormation we possess ol 
llimalavaii Lilaciers on the NVprd Tibet Inuchu', a boi‘d«‘r that runs lor nOO 
miles through iiiu'Xphued glacial lee'ioiis. Detailed know!ed.;(‘ ol the ghuT'is 
of Kam'iieii junga has l.etui gai!M<l liom the maps me.de in IS7!>SI by tliiei* 
(dlieem of the Sin\ev of India. Lieutenant llainian Mr. lojbert and Coloiad 

d'annei*. and from sur\e\s made nioo' oaentlN b\ eiiterpiiMug niountaimets in 
their smeessive attempts to climb tln‘ peak. Ihit Kanelieii jni'ga is too i^elatid 
cl pyrami<l to be iegaid(‘d as a typical peak <d the Nep.ll — libet bolder. 

Morshead and \\ he»’ler made a detaihd sui\ey <d the Rongbiik idaeier and 
of its two biamhes which descend Ikuii Mount l’.\erest on the h<'rthern sid(‘X 
the llimahiea *. the total length ol this 'ilaeitu. allowing lor lands, (h-es not. 
exceed 12 miles. The r«(ent Nepal sui\ey has luinislual a map (scale I im ll 

to S miles) ol the southern side o| the HimrdaNa range opposite^ t(» the Itongbuk 
glacier: it does not appear tlial then is any ula( ier I2 miks in leiigth <n the 
south '^ide ol ^lolim IXNerest. 

(ilii'hfs the 1 hi* li'iigist '.daci»*r^ kmiwn in Nepal am tlu* two 

glaciers, Kanelien jnnga and Yalnng tliat drain the wcsti*rn slo])cs of Krinchenjunga, 
and eonslituli* the ])iinii j^a I si»ure«s (d the I'amur Kr^si. Tin* Kariidien junga 
idacier has bicn estimated to be about I (i miles long ami 1 he Yalnng 
ai)out Ll mik's. TIu'se g!a(d<*is an* more longitudinal than transverse, f(»r 
Kamdn‘njunga unlikr* Mount Everest is rising liom an abnormal bend in the 
general alignment of tin* snowy rangr*. Owing D* this bend Krinchenjunga is 
not situabal upon a range tiemling (rom east to W( st as Mount Evi rest is, ])ut 
upon a local trend irom north to south. The Mount Ev(*r(st range? runs at 
right angles to the Nepfil drainage, but the Kanehenjunga range runs jrarallel 
to the drainage of the Tainur Kosi. The Kanehenjunga bend may have been 
caused by the Tamur Kosi cutting back through the great range by head erosion ; 


♦ Mount Eveffst : the Reconnaiaaancp^ VJ2U 
The AaaauU on Mount Everest, 1922 » 

The Fight for Everest, 1924, 
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if this Jius been the case, the "J’auiur Kosi has cut ba(;k upon a broad front instead 
of piercing the raiige by a narrow gorge, like that of the Arun Kosi, the Bhagi- 
rathi, or Alaknanda. 


Nei>alese nomenclatuue. 

An interesting and useful contribution to the gcograpliical nomenclature 
of the Himalaya Mountains has been made by the recent Nepal Survey, which 
has introduced two Nepalese names corresponding to the English words ‘ range ’ ; 
or ‘ ridge ’ ; the two names, both of which are of Aryan origin, are Himdl and 
Leh'h. The importance of these additions will be realised if it be remembered 
tiiat m» word exactly denoting a line of elevation has hitherto been forthcoming 
from tlie Uimrdayan peojjle. The word in general use in Kumaun, (larhwal, 
Kangra, and Kashmir is Puhdr, but Fahlr means a mountain or mountains of 
any form. A peak is called PahCir, such as Nanda Devi pahdr, a mountainous 
district is called pahdr siich as Kulu Pahdr, and the word Pahdr is nowhere 
limited to a linear “ arrangement,” for w’hich the English word “ range ” is 
the abbreviated form. 

Iji Nejtal almost every snowy ridg(' and every section of a snowy range is 
called Ilimdl, and almost every mountain range or ridge without snow is called 
Lalch. in Sir Edward Tandy’s report quoted at the beginun)g of this chapter 
S(nne of the most important Himdls are mentioned by name. Many of the 
Hinidls have .Aryan names prefixed to them, and many have Mongolian 
])rclixes. 

'rite Nepalese word Lcikh, denoting a comparatively low range of hills, is 
in use all over Nejjal. It has been known in Himalayan geograjdiv for 100 
years from the Jjijai Lekh pass which is at the source of the Kali river and which 
k'ads from Kumaun into Tibet, and from the Laidvpya Lekh west of 
Lipu Lekh. 

The ]ji|)u Lekh jiass has at times been called the Lijui Lekh La. and has 
b»‘en assumed to be a condhnation of three Tibetan words, but this assumption 
has been \\rong, for though Lipu and La are Tibetan, Lekh is Nepalese and 
Aryan. 

Sir Charles Bell writes : 

“ Lcl'h is a Nepalese (Khaskiira), not a Tibetan word. I had to speak Kliaskura for many 
years, ns it is th(' Ungna franca of tlic Nepalese, and in Darjeeling district and Sikkim the Nepalese 
constitute three-fourths of the population.” 

“ lAh and an] (or An'al) are words in very common use in conversation. Aul is the low 
land below 11,000 feet, or thereabouts ; lekh are the uplands, five or six or ten thousand feet and 
even higher. If you want to describe a place 12,000 or 14,000 feet up, you would say ‘ Saro 
lekh cMa,' ‘ it is very much upland ’. lA-h you may say is the land above the malaria level. 

' I can live in lekh ; I cannot live in anl,' is often said.” 
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In Part I *jf this book an ap[)eiulix on tlu* liiiniuiNt ii* Surxoy of Imlia was 
included, and in this ap})cndix tlic fullow'inu reference was made to the Indo- 
Aryan lanuiia;^ej which Sir (.Jeoru<‘ Grierson calls the Kastmn Pahari : 

“Eastern Pahari is sometimes called Parhatiya, sometimes Gorkhfdi; some- 
times Kliaskhura ; it is not sj)oken i>utMile Neprd exc ept by stdduM’s ol the 
“Gurkha regiments." 

Tiik LksvSKU Himalayan HaxoKvS uc Nkilvi.. 

The references in ('lia))ter 2t^ to the Lesser IlirnTdaya ranges id (jarliwal 
and Kumaun are applicable to the J-.esser ranges of Ni‘prd. 

The N(l(/ Tibbu ramje. din* Nag d'ibba rangi* h'avi's Knmaun and (uders 
Nepal behnv the jumdion of th<‘ Kali and the Sarju riv(M*s. Emm tht‘ Stdi to 
tlie Karnali its alignment is dillicult to traii^ b\ii isist id tin* Karnfdi its in*st* 
line can be followed thri)Ugh tin* Mahabii pass and pc*ak Thari J^itan and Taiid- 
W’ari Dara (17.1)05 fet*!) to its conjmution witli the Gii'at llimfdayan rangi* at 
Dhaulagiri. It has be(‘n inti'rsi'iti'd by nuiiiv rivi'is. 

The Mdhdbhdraf rav(je.~ Tin* Malifibharat rangi* enters Ni‘|>rd from the W(*st 
at the Kali river south of its junction with tlu* Lailhiya : it can be traced through 
Ghanteshwar (8,3811 feet) and Kedar, atid it crosses tlu* Karnrdi river at Helgaon. 
Although tlu* Malulbharat rajigi* aiul Hu* ]Mussi)orie rangi* (of (JarliWill) have had 
the sanii* influi'iici* upon rivi*r ilrainagi*. snrveyois liavi* not felt justili(*d in slating 
that the Malulbharat rangi* is a I'ontinuation id the Mussoorie rajige of Garhwal 
(see Cliapter 10, ]^^rt JI). d'he new maj) of Ne|)rd, which was issued alter 
Part II had biM*n written, does not n*movi* all doubts as to the unity and conti- 
nuity of the Aliissoorie-Mahrdjharat alignment. But this map does justify the 
conclusion that the long cimtinuous i\la]ii“ibharat range of Nej)rd has in NepSl the 
same relationshi]) in ])osi1i(.»n and height, both to the. great snowy range and to 
the low yiwalik range, as the Mussoorii* range has to the. snows and Siw'aliks of 
Garhwrd-Kumaun, (siu* Chapters 20 and 22). 
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CHAPTER 22. 

THE RIVERS OF THE ASSAM HIMALAYA. 

In t}i (3 HJ07 edition of tin's book the Brahmaputra was refrarded as a river 
of the Assam Himalaya and it is indeed their greatest river. But in 1907 the 
unsolved ])roblems of the Himalayan Brahmajmtra were still uppermost in our 
minds, and tla^y led us to eoneentrate our attention too exclusively upon the 
Himalayan section of this river. In 1 91 3 these problems were solved by 
Morshead and Bjuley, and their solution has led us to take a wider outlook. 
Our realisation of the geogra})hical importance^ of the Tibetan section of the 
Brahmaputra, so reverenced by the 1'ibetan 7 )eo])]e and so unique in the altitude 
of its long ))ed, prevents us in 1932 from classifying it with the rivers of Assam. 
Just as the Indus is the riv(*r of Ladfikh a)id the Punjab, so is the Brahmajmtra 
the river of Tibet, Assam and Bengal. 

In this chapt(‘r the Tista has b(‘en included w'ith the rivers of the Assam 
Himfilaya but it is th(3 river of Sikkim, and does jiot ent(‘r Assam. 8ikkim is 
a Himalayan state' and its area coincides with the Himalayan area drained by the 
Tista; it is situated at the junction of the Nejall and Assam Himfdaya, and 
separating the two belongs to jieither. Sfune writers have referred to the 
mountair.s of Sikkim as the ‘‘Sikkim ilimrdaya”, and it. is quite correct to do 
so, but in this jiajx'r w(‘ lune ('luh-avoun'd for ))inj)oses of geograjdiical clasvsi- 
fication to limit the nu]nb(‘rs of llinullavan diN'isions, and as Sikkim is a small 
art'a, wv have reganh'd the l)(*d of th(* Tista. as the eastern boundary of the Neprd 
Himalaya, and as the western l)oundarv ol the Assam llimrdaya. 

Tuk Ttsta (Chart XXYIII). 

Tlie Tista has its sources in Ti])e1. and in the glaciers of Kamdaujunga. 
It flows across t lu' jdaii^s of north(*rn Bc'Ugal betwa'en the alluvial basins of the 
Gangi's and Brahmaputra. The rainfall in Sikkim during tlie numsoon is at 
times Vi'iy luauv, and tlie Tista lias alter'd its (*ourse in B(',ngal many times 
during the deposition of tlie alluvium, out of which the jilains have been built. 
It has ev(‘n changi'd its course several times within the historic j^ieriod. 
Formerly it joined the Cangi'S at Jafarganj, but in 1787 it suddenly changed its 
direction and opened a lunv channel to the eastward, in which it has since flowed 
joining the Brahmajmtra above Diw^anganj. 

The ancient Sanskrit names for the river WTre Trishna and Trisrota ; the 
Kalili Purana descrilies the Tista as flowing from the lireasts of the Goddess 
Parvati, wdfe of Siva. 

The Great Himalayan range trends on a concave alignment from Kanchen- 
junga to Shiidii Tsheupa : the Tista drains the concave bay in the range, and as 
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it has cut back tliroutjh tlie luouiitaiiis by licad-crosioii, many of its sources 
are now situated behind the crest-line. 

8ir Joseph Hooker was the hrst traveller to distover that tbe 'Jista is drain- 
ing a coni]iaratively level valli*y iji rear of the jueat granite range. “ -Vbove 
“ 1 1 ,000 feet hi wrtite, " the vallev expaiuls remarkably . the mountains recede, 
“ becoiiu* less woodetl and more grassy, while the stream is suddenly less raj>iil, 
“ meandering in a broader bed ami bordmed bv marshes”. (Ilitmihuian Journal, 
Vol. II. (Wi). 

“ Tlu' n]>|H.*r ]>nitiuii of tli«» course <»1 tli<‘ 'I'lsta is niatrrially 

irnin Avliat it is iown down. luMoinin^ a l)i'isti‘j()\is tornM^t as s\ul(li*nly 
‘‘ as tlu* Taninr (1 (m*s al)ov(‘ Mvwa (iuola. Jts Ixal is narn»\\i*i\ larjiii* juassos lA 

rock i!n]H (lc its course." 

T/tr (ihtnt rs o/ iJic Tlsia. Tlic 1'ista lias inaiiA’ glacial souici's in tlu' (ir(‘al 
Himalayan laiiLif'. Its most impoilanl ;jlacicrs att* iIiom' on the ca.stf'Mi, norlli- 
castcin and soutli-castcrn slnpo.s of KaiM lamjimiia : the lonucst is 1 he /autni which 
lias l)(M‘n ostinialtMl to ho about \i\ miles in length. 

K A N ( ' 1 ! KN.J INCA o t N'l A I N . 

The histfuy ol the name Kanehen junya was !_»i\en in Ohaplm' (^1 Part 
1, ami an m count ot the cont ro\ ersies that ha\(‘ oeeiirred o\(‘r the name was 

also 'iiven. .\fter Part J had lictni ^ent to press, Hai Ikahadur Lo)>/anp (’hhochm, 
tlu' Pri\at( Seeretarv !<• the Maharaja of Sikkim, made an interestiim contribu- 
tion to tlie di.'M ii^sioii in t he J 1 imrdayan doiiriial p. IDS). 

The Hai Hahadtir wrotf (hat Dr. Shastii's assertion of t h(‘ iSinskrit orijjin of the 
name Kaiielien jninja was hasetl on JNejallesf* iidorma.t ion . and la* went on to 
sav tb.at Kaiichenjujnaa is essentially a Sikkim mountain". 'This is hardly 

an impaitial descri|>( i(tn. For o\er MM) y(‘ars Sikkim lias been opim to I'luropean 
travelhu’s, whibt Nepfd lias been closed, aiul the lanu‘ of Kanchenjunoa has 

b(HMi dm* to iMiropean writers. P#ut the hijih ]>eak <»f Kanchen junjia cannot 

be said to be in Sikkim, nor can it be lairly claimed as a Sikkim mountain, for 
it is slandini: upon the border between Sikkim and ISejial. Sikkimese 

ha\'(* a Tbilit t(» «ii\<* their name* to the* nmimtain, but the* Ne*|>ale*s(* have* a similar 
ri.uht. 

Tlie* (‘ontroversv over the name* Kanche*n juntia has b(*e»n lar;ie*ly due tei a 

difference* eil outlook: the* m'eij^rajihe is liave e*neh*a voureel tei aehipt tlie naim^ 
that is in mod(‘rn use aiiion^ the* peojde*, the (‘tymedo^ists have washed tei trace 
the name back to its origin. The discussion in f'hapte*r 3 ejf this book, and in 
the sul)se(]ue‘nt issue of the* Hinullayan Journal, se*ems io show' that tlx! name 

Kane-ehen-dj^o-nea was originally a Sikkimese name, and that it has only 

recently been adopted by the Tibetans of Tibed. The (diinesc? surveyors in 
Tibet never heard the name Kanj^-chen-dzo-npi ; no British nor Indian surveyor 
nor explorer ever heard the name Kang-ehen-dzo-nga used by the Tibetans of the 
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'J'siingpo valJ(!y. t'olojiol Hailey writes that lie spent six months in Tibet 
uortli ol Kanclienjunga wJiere the mountain was a prominent feature, and that 
tile 'J'ibelans called it Kangclien. The Sikkimese name seems to have been 
adnpteil m Tibet by the educated classes about 40 years ago, after it had been 
included in a European dictionary of the Tibetan language. Before that it 
does not seem to have been used there. Cleographers adopted the name Kanchen- 
junga, because this name lirst entered geography from the side of India, and in 
India the. mountain was called and pronounced Kanclienjunga. This Indian 
geographical name subsequently became attacked by etymologists, whose various 
versions of its origin have been given in Chapter 3. The lact that the great 
authority Jeaschke suggested two dilferent 'J’ibetan origins rather weakened the 
et^’iiiologieal case, lb' was evidently exixirinienting. The meanings of his two 
versions were “ five recejitacles of glacier ice ” and “ live kings of ice ” : his 
meanings were subsequently interpreted by Waddell and others, as denoting 
either five glaciers or live peaks. 'This was a mundane interpretation of a 
poetic idea. In the Ilimrilayan Journal, 1932, the Private 8ccrctajy to the 
Maharaja of Sikkim, wrote that the live treasuries of Kangclien consist not of 
snow nor ice, but of salt, gold, books, weapons and crops. 'I'liis latter explana- 
tion is not only ojiposed to the etymological guesses about live peaks and live 
glaciers, but it resuscitates the idea of gold, which the Indians lirst introduced 
and which Colonel Waddell scornfully refused. 

In Chajiter 3 of this book it was suggested that the Indian and 'I’ibctan 
forms of the name have diverged so widely in the course of their evolution that 
they cannot now be represented by one formula, and that they both deserve 
sejmrate recognition in their diflerent .sjiheres. 

The Sikkimese name for the mountain. 

It has been dillicult to give a full and coherent explanation of the Kanchen- 
junga ])roblem, as the controversy over the name has been continuing, whilst 
this book was being written. 'This difliculty may, 1 fear, have given to my 
account a. want of sequence, and may have led to repetitions. My aim has been 
to ])repare a record that will be of use to the Survey, when questions are raised 
in the future. A mountain, so unique as Kanclienjunga, will continue to be 
of interest to the human race throughout future ages, and the mystery surround- 
ing its name will remain after our contentions have ceased. One writer in the 
press has stated that the question of a name is of no great importance and that 
our controversies are rather a waste of energy. A name, it is true, may not 
be of interest to any great number of living people, but the interest that is taken 
in it, limited though it may be, continues to survive through future centuries. 
Of all the works of civilised man the most enduring are his geographical names ; 
and this fact should be borne in mind when the name of a famous mountain is 
under discussion. 
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After (’liapter of this hook had been sent to press, an iinpiiitant letter 

was eontribnted to the disenssion by Mr. Van Manen. to wlioin ^eoura[)hers have 
been Jiiueli indel)ted. ^Vhilst he advoeateil tlie nse of tlie Tibetan inline upon 
maps, 1 ji‘ showed that the Tibetan name did lu^t enter » 4 ('oj 4 raphy fnun 'ribet, 
but from Sikkim. 'I'he name thoue[li Tibetan did not originate in Tibet. 
Sikkim is a llinirdayan eountiv and is not ])art of gi'o^rapbieal Tibet. In 
northern Sikkim there are *Jo,(MK» JUiotias, and their language Da'iijong-ka is 

a Tibidan dialect. The Sikkinu'se nanu‘ Oans-ehliemmdzi il Inga di es not app.ear 
to have l)een knoNsn in 'TiluM pmptn’, until tin* latter half of the last lentury when 
it came t(' Ix' entered in diet iojiaries. Its lirst piibrn* ap|(‘aianii‘ was in the 

dietionarv of l)r. Jt*a.sehke : Dr. JcMsehke did not liaM*l in Sikkim ; lu* wrote 
his di(*tionary in Lad;lkh (1S(U> to ISSI) and lu* derived tlu‘ nanu* (ians-ehhen- 
mdzod-lnga from the various n‘{)(»rt.s of traxelleis in Sikkim. Saiat Chandra Das 
travelkal tliroiigli Sikkim to Llla^a in 1884, and in his Td)etan <!ieiionary be 
onunu‘rat(*d tlu* natst important mountains in ‘111x4, the names of whieli he 
liad learnt from t!ie Tibetan authorities at Lhasa. Kimehen junga was not 
amongst tliem. Jn his own diitionary liowever Sarat Chandra Das, following 
Jeas(‘hk(‘, L^avt^ Cans-ehlten md/axLlnga as a nanu‘ for Kanelamiunga. 4'he 

surmise is pmhaps permissibk* that Sarat Chandra Das in 1884 brought Jeasihke’B 
nam(‘ for l\aneh('njunga to tlu* notice of the authorities at Lhasa. Instead ol 
speaking of Die Tibi‘tiin nanu‘ for Kanelienjunga, it will bi‘ more eorn^l to 
call it ‘‘Dll' Sikkimese name". 

Tmk Ci<:o(iUAi*ni(’AL foum of thk Sikkimksf namk. 

The eontrovcMsy lias been partly due to the |)ronuneiat ion (»f the* name by 
the |)eop!e of Sikkim. Mr. Van Mamui has shown that in iSlfO Cajitain Herbert* 
Da* Deputy Surv<*vor (huieral, travelled through Sikkim and reemded tlu* name 
as Kaneliing-jiiiga. Later travelkus in 18:Ri and IS.’tS naordecl tlie nanu* as 
Kanxehing-jinga and Kuneliing-iinga. 

The souial ‘ jiiiga ' seems to ha\c‘ been |»revalent among the* Sikkimese: 
the sound ‘ d/o-nga ' was not nx-onled by any travellers, until linguists went 
then*. It mav be that the early travell<*rs wen* in eontacd, with Ja'cIui people. 
The Limiuistie Survey of India giv<‘s the numbe*!* of L<‘pehas in Central Sikkim 
as .‘Lj.tMio and tlu* number of lihotias in Northern Sikkim as ‘JO, (100. Sir Jofeph 
llook(*r Was present at a L(‘pc*ha f(*stival in lower Sikkim in 1848, “on tlie day, 
“on which oderings laid been made from time imm(*morial by the L(*pehas of 
“Sikkim to Du* genius of Kanelienjunga'’. A Tibetan Lama presided ov(‘r the 
g.ithering of J^epchas, and an invocation was sung to the mountain : it is curious 
to see tliat in one fiart of the invocation the word *' jinga ’ was used without any 
connection witli Kaiiclu*!!. Dr. Campbell, the Superintendent of Darjeeling, 
wrote* the invoc ation down for Sir J. Hooker {Ilirtudayan Journals, Chajiter XVI). 

The (lifYerent spellings of the Sikkimese name have been due to varying 
pronunciations, and they detract from the value of tlie so-called “colloquial” 
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form of the name ; a “ colloquial ” from is of little value if it is not in use among 
the [)eo])le. 

The written fonn of the Sikkimese name for Kanchenjunga is Uans-chhen- 
mtlzod-lngii. 1’his naJne is found in dictionaries, and is accepted by linguists. 

Mr. Van Matien quotes a note published by a Tibetan school-master and dated 
July I9;h). The school-master is of the ojnnion that the Survey should on their 
maps sjx'll the name of the Sikkimese mountain in its written form. In cases 
in England wheie colloquial names differ in spelling from their written forms, 
(Cirencester, Beaulieu, Stiffkey, Daventry), the Ordnance Survey of Great Britain 
always enters the written form upon its maps and not the colloquial form. 

Now that the Sikkimese name tor Kanchenjunga has been definitely accepted 

by linguists and by llai Bahadur Lobzang Chhotlen, it. should in future be shown 
upon maps of 'I’ibet and Sikkim, and this name should I think be Gans-chhen- 
mdzod-lnga. 

The Indian name Kaiiehejijtinga should lx* retained on maps of India. The 
argiiiiK'iit has been put forward that the name given to a mountain by the [leoplc 
living iH'ar it should be also adoptia! by the ))(‘o])l(' living at gnait distanct'S. 
Such a. course would tie natural in the ease (d a lake. Imt when a [leak is so high, 
as to be visible frcm an area iwceeding tiOO.OdO s(piare miles, the people li^■ing 
at a distanei' m.iv diwise their own name. The race of mountaineers that live 

on the slopes of Nanga, I’arbat have for (entnries called their mountain Diainar : 

the peopli' of Kashmir and those of the north-east I’unjab, who see this monntaiu 

from long distances, and who conseipiently regard it rather with admiration 

than with awe. call it by the classic nanu' of Nanga Baibat. 

From the accounts of residents 1 estimate the number of Sikkime.se, who 
know' ami who u.s(' tlu^ Sikkimese name Gans-chhen-mdzod-lnga, to be less than 
6,000. In the plains of India I estimate, the number of people, who know and 
use the Indian name Kanchenjunga, to be considerably more than 100,000, 
and jtossibly over a million. 

'I'he long line of Jlimfilayan snow’ peaks visilde from the plains of Northern 
India, though situated in different Himalayan countries, are inter-related, and 
by the vSan.skritisation of Kanchenjunga the people of Bengal have brought that 
name into harmony with other Ilimrilayan names that were also be.stowed upon 
peaks by distant dwellers, with Dhaulagiri of Nepal, and Trisfil of Kuniaun, 
with Jaonli and Bandarpunch of Garhwrd and Nanga Parbat of Kashmir. 

Summary of conclusions . — 'The name Kanchenjunga should be used on maps 
of India and Bengal : the name Gans-chhcn-mdzod-lnga should be used on maps 
of Sikkim and 'Tibet. 

'Thk Lesser Himalayan Hanges in Sikkim. 

In Chapter 24, in the 1907 edition of this book, the opinion was expressed 
that “ The Lesser Himalayan range and the Siwalik range seem to be absent from 
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“the basin of the Tista Subsequent surveys and the re-drawinji: of maps by 
the Survey of India have liowever led to a than.ue of view respeetin^ the outer 
Himalaya ran<;[es of Sikkim. 

The Himalayan area in Nepal is a wide y.ow downed by a lonjz snowy (^rest- 
line and traversed ])y outer and lesser ranges runnini: parallel to the range of 
snows. The rivers have cut gorges tlinaigh the Kisser ranges. In the days 
before the introduction of contours into maps of tlie Himalaya the transverse^ 
lines of the deep vallev-l)eds wdv more iii evidence than tlie longitudinal ranges 
traversing the drainage. The beds of the rivers were delinite continuous lines, 
the alignments of the ranges were indeiinite and broken by gorges, Tht' drafts- 
man drc'W the river valhws accurately upon his map. and tlien tilled in the hill- 
shading of ranges and spurs b(*tw(‘(‘n the arms of the rivers. As was point('d 
out in IU07, the method of shading then in vogue gave too great an dn])hasis 
to the lines of the rivers, and subordinat<‘d tlu‘ longitudinal rangt's to tlu' trans- 
verse water-partings. 

Thos(» who realis(* the diirKuIt i(‘s atltuiding geiuu'ali/ation in any branch ol 
science will svmpathise with tin* map-draftsmen who have to discover the original 
governing liiu's of mountains. hNaui a surveyor in the lii'hl can nevc'i* obtain a. 
bird's ey(‘ view of tin* whoh' mass, and <‘ven h<‘, in his gdieralizat ion, is apt to 
attach an (exaggerated inqiortance to the rivers. On nia))s tiu' water-partings 
WT.re formerlv the most conspicuous mountain-ranges: when two streams Inid 
been accurately plotted on a ma]), the draftsman had to draw a range between 
them. In nature the mountains liave determini'd tlie dinvtions of rivers, in 
maps the rivers have too often determined the directions ol mountains. ^J'ho 
introduction of the system of contours during the last 25 years has resulted in 
more empliasis being given upon maps to tlie structural lines of mountains arul 
less emphasis to the water-parting Vmos. 

In 1907 Sikkim was a well-surveyed area shown upon maps between the 
vague unsurveyed areas of Ne))al and iihutaii. 1 he western boundary of 
Sikkim followed the long Singfilila ridge which ran southwards from Kanclum- 
junga to the plains of Bengal and which had become well known in geographical 
literature. rhe (‘astern boundarv of Sikkim followed another spur which ran 
southwards from the peak of J’auhunri and which was called the Dongkya range. 
From a political imint of view the so-called Singfilila range and Dongkya range 
were very im])ortant., but from a Himalayan point of view too great a topographi- 
cal emphasis was given to them upon maj)s. 

The introduction of contours upon maps has shown that these so-called 
“ ranges ” are probably nothing more than long spurs carved out of the great 
range by river drainage. 

The introduction of contours has led to the belief that the long Mahabharat 
and Siwalik ranges of Nepal do trend across the basin of the Tista. The longi- 
tudinal courses of the Kamman and Great Rangit tributaries of the Tista are 

L 
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probably due to their interception by the Mahabharat range, and their junction 
with the Kangpo in southern Sikkim may have also been brought about by this 
range. Darjeeling (7,163 feet) and Senchal (8,599 feet) are probably on the 
Mahabharat range. 

The Himalayan rivers of Bhutan and Assam . — Although our knowledge of 
the Assam Himalaya has been considerably increased since the first edition of 
this book was published in 1907, they are still the least known portion of the 
Himalaya Mountains. 

The principal rivers of the Assam Himalaya are from west to east, 

1. Amo Chu 

2. liaidak 

3. Saiikosh 

4. Manas 

6. Bhareli 

6. Subansiri 

7. Dihaiig 

H. Uibang 

9. Jaihit (Zayul). 

Of these 9 rivers the first four are in Bhutan, and are drawn (but not all 
named) in Chart XXIX, and the last five flow through the Assam Frontier Tracts 
and are shown in Chart XXX. 

The name Dihang is applied in the Himalayas to the great river, which is 
known as the Brahmaputra in India, and as the Tsangpo in Tibet. 

Major H. B. C. Meade who was in charge of the survey operations carried 
out in Bhutan in connection with Colonel F. M. Bailey’s expedition in 1922, has 
classified seven of the rivers of Assam according to their volumes of water on 
emergence from the hills. The following is his classification : — 

I. Dihilng, the Himalayan river that connectes the Tsangpo of Tibet 

with the Brahmaputra of Assam. 

2. Manas 

3. Luhit 

4. Sankosh, (known as Mo Chu in Bhutan) 

6. Subansiri 

6. Dibang 

7. Bhareli. 

'J’he two westernmost rivers Amo Chu and Baidak could not be included in 
this classification. 


Thk Baidak-Sankosh rivers. 

In CliartXXlX is shown the Himalayan area drained by the Baidak, and 
the several rivers are drawn that have been grouped under the name Baidak. 
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It will be seen from the chart that three of these rivers, all of which are important, 
emerge from the hills independently of one another and that they join the 
Brahmaputra in the plains independently of one another. 'lliese three rivers 
are : — 

(rt) the Amo Chu on the west draining the Chiimbi valley; under the name 
of Torsa it joins the Brahmaputra at Alipur. 

(/>) the Haidrdc in tlie centre with its sourc('s on Chomo Lhari : it joins the 
Brahmaputra at Kurigram. 

(c) the Sankosh on the east draining the western sh)]>es of Kula Kangri : 
it joins the Brahmaputra at Batamari below Dhubri. 

Tn ltM)7 th(‘ names of tlu'se rivers were dou!)tful : the expedition of Colonel Baih'y 
and the surveys of Major Meadi' in showc'd that tin' largest- of t In'se thnM* rivers 

is the Sankosh. {l{r(‘nrfls, Sifrrrf/ of f nilia, Vo\. XXI). As the, Ann> Chu, t lu‘ Haidfdv 
and the Sankosh How indejx'inb'iitly of one another from the sjiows to tln^ plains 
it would perha|)s have b(H*n more in ket^ping with the map of the 'Hsta (Chart XWdll), 
if w(' liad given to (‘ach of tlnan a s('parat<‘ drawirm instead of combining tlnmi 
into ono map. But tin* (pn'sti^m is an open om'. In tin* ll)07 edition of this 

book w(' wrote:- 'I’lie inti'O'sting leature in tin* geography ol the Baidak is 

that the hill rivers flow out independently parallel to one anotln*r and perpendi- 
cularly to t lie rang('s, instead of combining behind (>ne of the outer ranges t.o force 
a joint passag(*. 'The reason of this peculiarity is that tin* outer Himalayan and 
‘‘ Si wa lik ranges are not represented by any marked chains of mountains in the 
‘‘basin of tin* Baidak.’’ Major .Meade writes, “The .Amo Chu, Baidilk and 
“ Sankosh all break uj^ into sev(*ral ehannels in tlu* plains, and joii\ each other, 
“ so the thn'C may lx* look(‘d upon as a single basil)”. 'Ihe lower map on Chart 
XXIX was named after tlu' central river of tlu* three, the Baidak: but tho 
easternmost river Sankosh is the h)ngest and larg(*st. of the tliree. Major Meade 
writes, ‘‘ fn its volume of water the BaidTik is l(*ss than half tlu* size*, of the 
“ Sankosh, and the Amo Chu (Torsa) is about one-third, where they leave* the hills. 
“ The Sankosh drains the whole of the (Jn*at- Himalaya, ILinge between (Hiomo 
“ Lhari (23, H«I7 feet) and Kula Kangri South peak (24,710 feet). Tlu*. various 
“ tributaries of tlu*. Sankosh unite Tu*ar Ihinaka (5,t)00 fe(*t) : below Punaka 
“ the river bed is a quarter of a mile wude, but lielow Wangdupotrang (4,500 feet) 
“ rock outcrops confine the river to a precipitous gorge The area drained by 
the Amo Chu, Raidak and Sankosh is known in geography as Western Bhutan. 
The following further reference to tin* Sankosh-Kaidak basin is of geographical 
interest and is quoted from Major Meade’s notes : — 

“ The Amo Chu is known at ita head-waters as the Chumbi valley, and it 
“ rises in the Tang La (15,000 feet) which is an abnormally low pass on the Great 
“ Himalayan divide between the Pauhunri peaks of North Sikkim and the Chomo 
“ Lhari group north of Bhutan. The trade-route from Lhasa to India passes over 
“ the Tang La.” 

L 3 
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“ Btit from Cliumhi, whicli is a wc(Jgc of Tibetan territory between Sikkim 
“ and Hliutfin, the trade-route bifurcates, one road leading to Darjeeling over the 
“ Natu La (U.uOO feet) and the other to Kalirnpong over the Jalap La (14,500 
“ feet). These two roads are diversions. The natural avenue from Tibet to 
“ India is down the Amo Ohu valley through Bhutan, and it would not be diffi- 
“ cult to make a motor road from the Indian rail head at Dalsingpara up the Amo 
“ Chu to Chumbi and thence on to (lyantse and the Tsangpo river: at present 
“loads have to be carried up by pack or cooly transport.” 

Tiik Man.v.s (Chart XXIX). 

(Tnlike the Kaidilk-Sankosh the river Manas is formed by the union of 
several Himalayan rivers, which converge and unite in the mo\mtains in rear of 
an outer Himalayan range. The name Manas is given to the river in its course 
across the j)lains of Assam, but this name is not used in the hills of Eastern 
Bhutan. 

In 1891 Colonel 'I’anner of the Survey of India wrote, “ In Bhutan all the 
“ rivesrs can be set down as unknown, except the Lhobrak of Tibet, which emerges 
“into India as a part of those large rivers, which united form the Manas of the 
“ plains 

I’he name Lhobrak (or Kuril Chu) is applied by the Bhutanese and Tibetans 
to the main central tributary of the Manas ((.’hart XXIX). The Lhobrak rises 
on the north-west slopes of the Kula Kangri group, and after following a semi- 
circular '^rrans-llimalayan course it breaks through the Great Himalayan range 
at Thunkar just south of Lhakbang D/.ong : Meade writes that the height of 
the bed of this gorge is 10,000 feet. “ This gorge,” he says, “ is impassable, 
“ and the southward routes from Tibet have to cross the Himalayan range both 
“east and west of the gorge by pas.ses that are over 15,000 feet high”. 

The Lhobrak is the only tributary of the IManas that rises on the northern 
side of the Great Himalaya, and that pierces the latter by the gorge of I’liunkar, 
but three lesser though important tributaries the Mati Chu, the Dangma Chu 
and one other rise on the southern side of the Himfilaya and combine with the 
Lhobrak, in south-eastern Bhutan, to force a passage through the outer range. 

The HiVER Bhakeli (Chart XXX). 

The Bhareli is a small river of the outer hills ; its triangular basin is fitted 
in between the greater basins of the Manas and Subansiri. The Bhareli drains 
the Aka country and the eastern portion of the Dafla hills , 

The Subansiri (Chart XXX). 

At one time the Subansiri was supposed to be the continuation of the 
Tsangpo of Tibet. But Colonel Woodthorpe of the Survey of India who pene- 
trated the mountain basin of this river in 1877, pointed out that its volume of 
water was only one-f( urth that of the Dihang. 
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Owing to the loug-coiitiiiuecl controversy over the llnihmaputra and 
Tsangpo the Subansiri has come to be r(*garded as a iliinalavan trilmtarv of the 
Brahmaputra, and even in Chart XXX of this book it is still shown in combina- 
tion with the Brahmaputra. Such a combination is due to ]»ast- geographical 
controversies. Ihougli the Subansiri is a trilnitary of the lirahmaputra. in the 
plains, it is not a Himalayan tributary, and though it is not. incorrect, to include 
it in Chart XXX, it is as independent of the Himalayan Brahmaputra as the 
Maniis i.s. In Cliart XXIIl the Manas is given a .se|)arate basin, and it would 
perhaps now have been more consi.stent to separate the Subansiri in a similar 
way. Alter emerging from the hills the Subansiri flows across the plains for 
100 miles before it joins the Brahmaputra. 

It is })robable that the Suban.siri is draining both the southern and northern 
sides of the (ireat Himalayan range for a length of 1*J0 miles; it is l)elievcd to 
have a long Trans-Hinialayan course, but our prc.sent knowledge of this river is 
uncertain. Colonel Woodthorpe wrot(‘. “ 'I’he Subansiri is a noble river in the 
“ hills and the gorges through which it eni(*rges into the plains are singularly fine* 
“ the banks are formed of precipitous ina.s.ses of rock enclosing deep pools in which 
“ mea.surements give a depth of 7(i and SO feet.: the river is 70 yards broad at 
“ tlanditnla and flows with great velocity". 

Tn the out('r Himalaya the. Subansiri separates the .Miri hill tracts from 
those of the Abor. 

TiIK TKT.JtTN(:Tr<)N OF lUVKKS AT SaDIYA. 


Throe large rivers unite at Sadiya in Upper A.ssam : they are the Dihang, the 
Uibang and the Jadiit (Chart XXX). The united river below the point of 

junction is calle<l the Brahmaputra : tlm name Brahmaputra begins at Sadiya. 
'I'he Dihang is the Himalayan Section of the Brahmaputra, and it is the channel 
by which the water of the Tsangjm of Tibet reaches the Brahmajmtra. 

The Dibatig and the Luhit are tributaries that join the Brahmaputra in 

the plains, and that are cla.ssilled now as independent rivers of the Assam 

Himalaya. The Dibang drains the Himalaya urea east of the Dihang basin, 

and the Luhit, known also as the /ayul, is east of the. Dibang. 'I’he Luhit 
(Zayul) is the easternmost feeder of the Brahmaputra, and drains a large basin 
between A.ssam and Burma. The Abor tribes live west of the Dihang, the 
Mishmi tribes live east of the Dibang. 

In the winter of 1878 Captain Harman, R. E., measured the volumes of water 
discharged by the four principal rivers of Upper Assam at the places where th^ 
emerge from the Himalaya. He obtained the following results : — 


Discharge of the 
Dihang (Brahmaputra) 
Luhit . 

Dibang 

Subansiri 


In onbio feel per iMO&d. 
66,600 
33,800 
27,300 
16,900 
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'The “ Southern 'I'iket watershed 

The “Southern 'I’ibet watershed” extends from Lake Manasarowar to the 
Himaluyan gorge of the Dihang (that is from longitude 82° to longitude 96°). 
Tliat tliis watershed is a real mountain range cannot be questioned ; near Mana- 
sarowar its peaks are high, and its glaciers large: Hayden found north of Sikkim 
that it was composed of granite. 

But north of Nepal it is not an imposing feature, and north of Mount Everest 
Morshead described it as insignificant. Its first claim upon our attention arises 
from the fact that though its magnitude is relatively small, standing as it does 
between tlie gnuiter Tuasscs nf Himalaya and Trans-Himalaya, its continuity 
is as persistent as that of Himalaya itself. Its second peculiarity and one that 
has enhanced its importance in geography is, that it is the Himalayan watershed. 
The early geogi-aphers were surprised at discovering that this low range was the 
watershed of the Gangotic basin : the numerous rivers of Oudh and Nepal and Sikkim 
and Bhutan and Assam have all cut gorges back through the giant range of 
Himalaya, but no one of them has been able to cut a gorge 1 hrough the dwarf 
range standing behind. 

In Chart XXX the Himalayan watershed is shown from longitude 82° 
to 92°, but east of 92° this watershed has not been drawn, because the Subansiri 
river has been regarded as belonging to the Brahmaputra. Beceirt explorations 
have brought home to us the lesson that the Subansiri is no more a Himalayan 
tributary of the Brahmaputra than the Tista is, or the Raida k, or the Mauas, 
for all these rivers join the Brahmaputra in the plains. There seems little room 
for doubt that the same persistent Himalayan watershed continues all along 
north of the Subansiri. 

The Great Himalayan crest-line has not as yet been traced from the Kula 
Kangri peaks of Bhutan to Namcha Barwa. If our representation of the upper 
Subansiri on Chart XXX is correct, the Great Himalaya must bend sharply to 
the north-east in longitude 94°. It is an open question at present whether the 
Himalaya makes this sharp bend in 94 °, or whether it follows a gentle curva- 
ture from 92°. if it is found to bend sharply at the Subansiri in 94°, the long 
high promontory of Namcha Barwa will inevitably be compared by geographers 
with the sinvilar promontory of Nanga I’arbat that projects northwards from the 
Himalaya in Kashmir (longitude 76°, see Chapter 25). There is a strong 
resemblance between the knee-bend of the Indus north of Nanga Parbat and the 
curve of the Tsangpo north of Namcha Barwa (Charts XXX and XXXIV). 

It will be noticed that throughout this discussion of the “ Southern Tibet 
“ watershed ”, w’e have been hampered by the fact that as a range the watershed 
is nameless, notwithstanding its importance and its continuity. 
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The absence o£ a suitable name for tliis watershed range has become a 
serious difliculty in Tibetan geography (see Ohapter 12). In the lst07 edition of 
this book we used the name “Ladakh range”. Jfut a name, properly chosen 
ought to he acceptable to the local 'ribetans, and there is no prospect of the 
Tibetans of Eastern I'ibet adopting a name like Lailakh that is the name of a 
rival province, 800 miles distant ; there is no more prospect of their doing this, 
than there would be of the English people of Kent calling their downs the 
Hampshire downs. 

When in 1884 the name “ liudakh range ” was lirst introduced by geo- 
graphers in Western Tibet, it was not foreseen that this range might, pass beyond 
Manasarowar and might even extend to the eastern limits of Tibet. 

Since 1007 a scientiHc objection to the name “Ladakh range" has eomo 
to be realised. From Manasarowar eastwards through Nepal and Bhutan the 
principal characteristic of this range is that it is the Himalayan watershed. But 
north-westwards from Manasarowar it is no longer the Himalayan watershed. 
This change in its charactc'r and in its j)lace in geography is due to the vagaries 
of drainage. East ol .Manasarowar the Himalayan rivers rise behind tin* main 
Himalayan range. But in the Ihinjab Himalaya the (!henab and the .Ihelum 
have their sources in the Himalayan cre.st. 

In Chapter 12 of tliis book the range has been called the ” N'opal-Tibet 
watershed ”, (see frontispiece chart, Bart I). It could not be named the “ Hima- 
“ liivan watershed” for reasons explained above; it couhl not be named the Indo- 
Tibet watershed because the Jlrahmaputra of India receives the drainage of 
all tSouthern Tibet. Enrther consideration has shown that, of all the names 
sugge.sted for this range, the most suitable will be “Southern Tibet watersherl ”, 
This last name will be preferable to N’epal-Tibet watershed. 


Banck-Biki-ucationk. ani> Con.m: notions. 

In Chapter 12 it has been suggested that the long laulakh range of Tibet 
may eventually conjoin with the Karakorum range through tht; Harainosh ridge. 
In Chapter 21 there are references to the bifurcation at Dhauhlgiri of the Niig Tibba 
range from the Himalaya. There are other references to “ conjunctions ” and 
“ bifurcations ” of ranges in this book. As these (piestions are being considered 
now for the last time, the opportunity is taken of explaining that “ conjunctions ” 
and “ bifurcations ” may po8.sibly mean the same thing. The employment of 
the two words is a question only of relativity. If we are examining the moun* 
tains of Southern Tibet from east to west, and we find that at Dhaulagiri the 
Himalaya range has separated into two branches, we call the minor branch a 
“ bifurcation ” ; and further west when we find the Ladakh range joining the 
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Karakorum range at Haramosh we use the word “ conjunction ”, only because we 
ourselves have been moving westwards. If we had started in the west and had 
moved in the opposite direction, we should have regarded the Ladakh range at 
Haramosh as a “ bifimcation ” of the Karakorum, and in Nepal we should have 
discovered that the Nag Tibba range was trending into “ conjunction ” with 
the Himalaya. It is possible that geologists may in the future discover funda- 
mental differences between bifurcations and conjunctions, but as far as geo- 
graphers are able to judge, the difference is one of outlook. 

The only law that seems to hold is that if the map student moves from east 
to west the Himalaya frequently bifurcates (Nag Tibba, Zaskar, Dhaula Dhar, 
Kr Panjrd), and the Karakorum forms conjunctions (Sasir and Haramosh) ; 
whereas if the student moves from west to east, the Karakorum bifurcates, 
and the Himalaya forms conjunctions. 
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CHAPTER 23. 

THE liKAllMArUTRA. 

I'lie basin an<l tributaries »>] the liralinui[)utia aie slujwii in Chart XXX : 

this river rises near the sources oi the Karnali ami Sutlej in J'lbel at n lieight of 

10,000 ieet. I alike the Imlus, or Suth^j, or Karnah, it has lut no ileej) eliannel 

for itself in 'hibet, and in spite of its iinniense elevation it is, south of Lhasa, 
a sluggisli and naxigable river. Its basin is nowhere in contact witli that i)f the 
Indus. Its bed is 14,810 feet high at Tradoni, 11,800 feet at Shigatze, 
feet at Cyala Siudong and 442 feel at Sadiya in Assam. 

Chdtuje in direrfioih of jfow. Tlu* reiuaikabli* h'ature of thi‘ Ibahmajiut ra in 
Tit)et is the teudimcy of its feeders to How in a dinatum opposite^ to that of the 
trunk riv(‘r. If but one* feeder lui<l Ik'cu ob.set\(‘d to taka* a course coutraiy 
to that of the river, tin* [)hen<»me.non might have been attributed to sonu* local 

topographical pi'culiarity ; but when all tin* principal allluents of a hmg sc'ction 
of the river an* found to tollow the same contiaiv comse, it bt‘comes evident 
tJiat the Krahmaputra mu.'‘t at in* distant time havi* jloW(‘d h(mi east to \V(*st 
in Tibc‘t, and that its tributaries wen* <h‘\ (*lo|»(*d during that p(*riod of its history. 

It has b(*(‘n h(*ld by sonu* authorities that the* Ibahmaputra has lH*c*n di- 
V(*rt(Ml from an original comse thiough China, and has bc'(*n lorccd to cut a passage 
tlirough the Assam Himalaya. But in t)ur opinion the evidence* furnislied by 
its f(*ed(*rs is conclusive* ; the Brahmaputra form(*rly llow<*d tlircmgli d'ibet from 
east to wa*st. It is not [>ossibl(* to express an opinion at pn‘sent' ns to 
vvh(*re it esca])ed through the* llimfdaya: it may have* llow(*d oV(*r the* Bliuto 
pass and through the dt*iih^ of the Kali (iandak ; it may have pass(*d througli 
tli(^ basin of th(* Karnrdi, and ii may have folloW(‘d the pres(‘nt Himalayan 
course of cather the* Siillej or the Indus : arguments can be adduc(*d to show 
that each of th(*se* hy[)oth(*ses is worthy of future* investigation, but with our 
])n*sent knowl(*dge. no conclusion can lu* n*ached.* 

* riit* following 4-N isiij)|)<»tls tlif idt-a that th<* ICralnnaput ru 4*s»‘a|irtl fn»iu 'rihr! nh»ng llir^ prf'Mrr.t ooiiffia 

of tho Kali (hui'laU. 'I’lu- INiulo jm-s s4*paratiti^ Hh- ha-^iu of flu- Kali <iaii*la{c from Om* pri'Kciit hiinin of tlio jfmliinapuira 
is ail oxtraonlinary a«'pr(*Haion iti tin* L-olakh raii>'o aii'l is only U <-1 hi^^an-i tliari the Hralminputia phiinN of Tbo 

gorj^n ‘if th** Kili (Jau'lak intrr'iccting tlio groat fliiiirilaya is ifiiiin-ns« 1\ (h-j-p an^l oaii har'llv ha\r‘ horn cut by the volume 
of wat<*r issuing fmin so small a oaffhriu’iit basin, as tin* riv4T imw' pns-iv .--••rt b» hin»i tin* grrat Himaln\a, 

I’hat tin* nrahmaputrii om-f fluUMi <<iil from 'rilat by fin- <|ianin I of t lif Sntloj is an bs pot In-sis that bc-Ipa to rxplaitl 
the present existence of tin- threat eanwin in 'Pila t ; the small stieaiii that now triekh-M ahmg the H()f»r of ibo canyon eniinot 
have mitliceil to ent hiujIi a mighty ravine. The coiirne ol the Snth j in '1 ihi t foilown the Harrie alignment hk (hat of the 
Brahmaputra, ami the e.lninnels <»( tbo Spiti ami the ('henab imp furtlier extensiona of the aaine line. 

The belief that tho Brahniafuitra was foniurjy an nnim-nt of the Imhj« in Tibet resta only iijxin the great clc«pth to 
which tho Imlii« haa eut down its bed in Tibet. The In-d »)f the Sutlej at ita exit from Tibet is 10,000 fec^t high, that of the 
Brahmaputra is 8,<XM) feet, but that of tho Indus i.s only 4,000. 

The suggested explanations of tho former course of tho Brahmaputra are tho mereHt conjectures ; it will bo noticed 
that they all depend uprm the taeit assumption that existing streams cannr^t ha>e aeeomplished the work of erosion that 
has been accomplished. Wc possess however no sufficient data ujion M'hi<*!i to build estinintca of the eroding power oi 
streams acting through millions of years, and seeing that Tibet once possessed a moist olimato, we arc not warrantod in 
assuming that tho volume of water diaoharged by rivers has never been larger than at present. 

U 
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Of the great rivers of the world, the Brahmaputra furnishes the only in* 
stance of drainage flowing in a diametrically opposite direction to what it for- 
merly did, though still occupying the same bed. 

The principal Tibetan tributaries of the Brahmaputra, that may be ob- 
served to flow against the present river, are : — 

(1) The Kyi, or Lhasa river. 

(2) The Nyang, joining the Brahniainitra at Shigatze. 

(3) The Rang. 

(4) The Shang. 

Many smaller feeders adopt contrary courses also. 

1'h(^ most recent ma 2 )s show that shortly before their junctions with the 
Brahmaputra, these tributaries are beginning to bend in their courses, and to 
turn towards the i)resent direction of the Brahniai)utra’s flow, and in their 
future development they will doubtless adapt themselves to the altered condi- 
tioiis. 

The Nyawi (rihvlari/.— 'i'hQ Nyang tributary rises in the Yu lake north of 
Ihoiuf) Lhari, forces its way through the Southern Tibet watershed range, and 
falls into the Brahmaputra near Shigatze. It is the only Tibetan tributary of 
the Brahmaputra that drains the tlreat llinifdayan range, and the only mie oast 
of Alanasarowar that jderces the Southern 'J’ibet watershed range. ^J'he pecu- 
liar bay, which is to be noticed in the water-i)arting on Chart XXX, west of 
Choino Lhari, is due to the. jtassage of the watershed range by tlu' N)'ang liver. 
The Arun, the Kali Gandak, the Bheri and others rise in the watershed ran"e 
and pierce the great llimrdaya, the Nyang rises in the great Hinuilaya ; the 
Nyang has broken the continuity of the watershed range and has made the 
Himalaya itself the watershed at this jmint. Near the sources of the Nyanw 
Chu lies the basin of the Kala and IJram lakes (14,700 feet) which are connected 
with each other ami which may once have formed the head waters of the 
Nyang (Tin, Iroiii w'hich they are sejiarated liy an imjierceptible divide, only 
a lew feet higher than the surface of the lakes. 

T’he great lake of Yamdrok and the lakes of T’rigu, Pa Dzo, Dumo and 
Porno are situated between the Tsangpo river and the Great Himalayan 
range : tluiv form the South-Eastern Tibet Lake basin. Major Aleade writes 
“T’he most striking features of this area are the rounded easy gradients of 
“the hills, which are rideable almost everywhere, and the extremely low' divides 
“betw'oen the various drainage basins. It is jirobable that in recent geolomcal 
“times the lirst four lakes mentioned above formed purt of the Rang river, while 
“the Poino T'so w'as a tributary of the Nyang river. It is noticeable that the 
“ trend of the tlrainage is from east to west, which tends to supjjort the conten- 
“tion that the Tsangpo (or Tibetan jiortion of the Brahmaputra) flowed west- 
“ wards in its present channel.” 
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FhK SOI HCE OK THE BuAHMAPVTHA 

In the cuntroversies Dvor the souree of the (inures iluring the early part 
of the last century it btHanie diHieult to deliiie exactly Nvhat was meant by the 
word ‘"source’'. Tlie tJaiiges had many souices. aial no agreement could be 
reached as to which ol them was the true source. Jhit the cast* of the Hrahma- 
putra is diiferent : its Trans-Himalayan portion is l,(K>0 miles in length, and 
it would not be possible therefore to contend, as in tlie cas<' of tlie 1 hinges, that 
the sources ot tht‘ Brahmajiutra were in Himfdayan glaciers. Tlie Brahma- 
putra leaves 'Fibet and enters the llimfdayas near the piaik of Namcha Barwa, 
and the gorge through whii*h it escajus from 'J'ibi‘t is 1,000 miles laist ol its 
Tibfjtan source near lake Manasarowar. 

Ryder made a survey of the upper Tsangjio Valh‘y and ol tlic Tsangpo- 
Manasarowar watershial in B)04, and this survey was the lirst step tliat Jiad 
been takiui to solvi* tlie (juestion of the source. Ryder was surveying in the 
winter, whiui the upper ri'aclies of the Tsangpo were frozen, and it was dilliiuli 
then, w^li(‘n no water was fhoving in the several str(‘ams to determine their rela- 
tive importanci‘. In Ju!a‘ 1007 when watcu’ wa.s Howing in thes(‘ branch rivers, 
Sven Jledin thoroughly ex])lored the principal sounes of the 'rsangjio. 

He has givmi an account of thescM'xplorations in Chapter XXXVII ol Vi)!. II, 
Southern 'Tibet, and has i‘xplained his dilhu'cmes from Ryder. Rvdi'r's map 
showed the main fiNituies correctly, but not the sounes which had lieen under 
ice and snow’. Sven Jledin followt^l the streams to their sonnies and m(‘asur(?d 
their volumes of water. At Charok (Rydc*r's Chiru, h(‘ight 15,275 had). Jledin 
measured the Tsangjx) not vmy far from its sources ; its breadth there* was 47 
metres, and its averagi* de])th 1 inetre. Above Shamsang he discovered that 
the Tsangpo was fed by three branch(*s, the Chtma Yundung, the Kulii Tsangpo 
and the Maryum (dm. The? jiroblem lie set himself to solvi* was, which of these 
three branches was tlu* real and primary source of the Brahina[nitra. He 
measured their volumes of water in cubic metres j>er second, ami found that the 
volume of the Kubi Tsangpo was 3A times greater than the combined volumes 
of the Chema Yumlung and Maryum Chu taken together. The Chema Yundung 
is a few miles longer, than the Kubi Tsangpo, but the volume of water in the 
Kubi is overwhelming; and Sven Hedin writes, “All who in future see both 
“ these rivers wall agree with the Chinese and TilietanH, as I did, and will call 
‘‘ the Kubi Tsanepo the source of the Brahmaputra 

There are several glaciers in the Kubi Gangri mountains that flow into the 
Kubi Tsangpo ; the Aksi and the Ngamo-dingding glaciers are 7 miles in length, 
the Langta-chen may be longer. 

The northern tmtershed of the Tsangpo. — In the 1907 edition of this book 
the northern watershed of the Tsangpo could not be shown with certainty, and 
Sven Hedin discovered errors in it between longitude and 89® (Southefn 

Tibet, VoL IT, page 290). Between these meridians he crossed the watershed in five 

m2 
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places ; he w rites tliut he could only sketch it roughly. In Chart XXX 
the jiortheni watershed of the Tsangpo has been re-drawn, and though 
it is iiiore correct now than in 1907, it is still in places conjectural. As 
was explained in Chapter 14, the supposed continuity of the Kailas range north 
of the Tsangpo cannot now' be inaiiitained. Several short ]>arallel mountain 
raiiges of Trans-Iliinalaya appear to trend obliquely across the linear alignment 
which we had formerly adopted for the Kailas range, and all pursue south-eas- 
terly courses towards the Tsangpo ; there are the Ding La range, the Pedang, 
the Surla, the Lunkar and Lunpo Gangri ; the longest are the Kanchung Gangri 
and the Ijapchung Gangri which bend rouml from soiith-east to north-east, and 
which follow semi-circular alignments such as are unkuow)i in the Himalayas.* 

In 1907 we assumed that the range north of the Tsangpo belonged to the 
same orographical system of parallelism, as the ranges south of the Tsangpo. 
But Hedin’s explorations in Tran.s-llimrdaya have shown that the trends of 
the ranges north of the 'I’sangpo do not conform to those south of the river ; 
the line of the river a])pears now' to be a natural boundary line between two 
different orographical systems. 

East of the Jjapehung range the Kycnchen-tang-lha trejiding to the north- 
east (in conformity more with Trans-lJijiialaya than with Himrdaya) becomes 
the northern watershed of the I'sangpo ; it is however pierced by the Ulu Chu 
which rises behind it in Trans-IIimalaya. 'J'hc Kyi Chu, (the river of Lhasa, 
mid the most im[)ortant tributary of the T.sangpo), drains the north-eastern 
section of the xs'ycnchen-tang-lha. 

The Sotdheru 7'ibet tvalcrshtd — li\ Chapter 12 the Ladakh range was divided 
south of JManasarowar into a western ami eastern section, and its eastern section 
was tentatively named the Ne])al-Tibet watershed'’. This range is the south- 
ern watershed of the Tsaugjx). A footnote was subsequently added to Chapter 
12 in order to exjdain that the name Southern Tibet watershed ” would be 
preferable, to the name “ Nepill-'J'ibot watershed ”. Although this watershed 
range is t,he di\ide between the rivers of Kepal and the TvSangjio river of Tibet, 
the political boundary between Ke])rd and Tibet does not follow the watershed. 
The name “Southern Tibet watershed” would be free from this objection. The 
source of the 'I’sangja) is in the mountain chain known to Tibetans as the Kubi 
Gangri, and the Kubi Gangri are the western termination of the Southern Tibet 
watershed. 

The position and alignment of the Smithern Tibet watershed, though detei- 
mined approximately by early survey-explorers, were fust surveyed in 1904 b) 
Byder after the Lhasa expedition. The only important change in this water- 
shed introduced by the Nepal Survey oi 1927 was in the I’sangpo-Gandak section, 
(Chart XXX). 


• Southern Tibet, VII, plato I.XXXIX. 

Soilihfirn Tibet, Map of Kaetorn Turkestan and Tibet, Sheet XIV, acala ona rniilion. 
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iu Chanter '22 the eabtevly exteiihioii cf the range tliat eonhtitutes the South 
era Tibet waterslied has been eonshlereil. The unbroken alignment of this range 
can be traced iu rear of Nepal ami Sikkim, but after passing behiiul Sikkim it 
is breached by the river Nyang Chu. Ifeyomi the Nyaiig Cbu the same range 
bas IKOU tnued aar.l, l!bu,r,„ by M.-a.l,. ; i. « 'iaibla ..k, . 1,0 «.„«al,od 

between the Taangpo and Suba,iaiii. Whethet this hmg and pcrstetot ■ bonth. 
ern Tibet watetslietl ’■ is e..nlii,ne.l e,.M of the Dil.ang ts a |.robleut that can 
only be solved by future exploratinns. 

m Sirlioa ■•/ thr Umlmaiiulnt. Ktial of the Kyi fhti (l,h«.i) 

the adtlilions tJ onr knonletlse of the Tsane|,o l.ave he, gatoed («c 

Cl, after to) flo.a tl,e esflointioas of liailey aial Jlorslaa.l tlltft-l.l and loin 

those of King, Ion Wanl (tfld-l a,„l later). The snrveys of liatley .Morsheatl 

in Hlf2-l;l brotight t,., light s,niot,s errors in tin- „'|.r.'»,n.lati,>i, ol Ih,' llnnalay.in 
seetion of the l,r.,hn,„,„„ra ntan, .n.i|.... I'rior to Ibl-’ ha.l »h;o«n the lsang|a, 

a, ehanaing its direetnn. Tibet into the gtltnle U1 . .Mois 

Cad lale^er hsed the h,„-eT 'he riser tf, miles liirther east ... longt- 

erea, riter, that is ealleil -tlio T-sang|,o" north of the Mintalnyna 
.,,,,1 the ’'■■llralnnai.iitia- sonlh ol the lliiiinlaya.s, hears the nan.e ol the 

■C illhn." throitghont its inter lit I Min, r, lay,,,, seetlon Ihe l»al,g,.o 

. ' 1 '.in Hte Kubi Gamzri, the 'rrans-llimrdiiya and tbe Nyenchwi- 

C:.t' win.; is kn,::!: li M,,; Min,r„ay,.„ that „,.w into the 

rrCa :: c,n:h,; i;,,'::,,: latest ,(.T,„,„er 

“’’’ne /-alls e/t*a Tim/nan;™"". .Morsliead ill liis re referreil lo ••til., falls 

■ ■ ■’ j ,loserii)ti..n by tlie Sikkimes.* explorer Km- 

lip who'rea''he.i Ma n. in l»»n. “ .hs.lipti,,,, of fhis ,a„„,t,> ”, 

^*”'1>> “is in auieral Muilc accurate. Ueferrmg. however, to I’emu- 

Morsbeat tlie following erroneous statement; ‘Tbe 'IVangpo is two 

r r,li C,, Mo,n the innsfery, and ,wo miles ofl, it fall, over a clilt 

i. ‘ ll'd SilC-Cliogval fmiii a height ..f about l.ati feet. Th.'re ,a big lakh at 
“tiie foot of tlnf falls where rainbows are always observable.’ Actually, file falls 
.. rar IVmakoebnng, to whiel. the ■filK.fa,,, liavi, not given an. me. an. only some 
.."o feet in lieight. though it is true that n ra.nhow is visible o.i sunny day. in 
^ . thrown up in immense clouds. On the other hami, falls 

“CiledsCiiCl'ogv.MShinrhn Omgye) ot approxim.tdy 15t, feet do aetu.lly 
<. e Hu. small side stream which, rising below tbe Jra La, joins the Isangpo 

I'XISL TIIL t- * 

putra) 20 inilcs above the place where the latter erder, the P'ai™. « 

small mountain area of about 2,000 »<)unre miles bordering the Ufhnng on the 
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west. The village of Yembuiig is situated near the junction of the^ Siyom 
and Dihang. As it is a Himalayan tributary of the Dihang, it would be in- 
correct to classify it as one of the independent rivers of the Assam Himalaya. 
It has been shown (without a name) in Chart XXX. On the Survey of India 
Sheet, dated 1928, on the scale of two-million it is also shown nameless. “ The 
Siyom valley ”, Major Meade writes, ‘‘ has a particularly heavy rainfall.” 

The Tsangpo and the peak of Namcha Barwa.—kiteT its long course from 
west to east through Tibet the Tsangpo changes its direction when it is 
100 miles west of the high peak of Namcha Barwa (25,445 feet) and thence- 
forward it flows on a north-easterly course towards the peak ; it encircles Namcha 
Barwa on the w^est and north and east, and then turning south it cuts a gorge 
across the Great Jlinifilayan range. 

The following passage is quoted from the 1907 edition of this book : 

The Sutlej in issuing from Tibet pierces the border range of mountains 
withiii 4J miles of Leo Pargial, the highest peak of its region : the Indus when 
turning the great Himalayan range passcvs within 14 miles of Nanga Parbat, 
the highest point of the Punjab Himalaya ; the Hunza river cuts through the 
Kailas range within 9 miles of Rakaposhi, the supreme j)oint of the range. It 
will form an interesting problem for investigation whether the Brahmaputra of 
** Tibet has cut its passage across the Assam Himfilaya near a point of maximum 
“ elevation.” 

In 1919 Colonel Morshead had an opportunity of investigating this problem, 
and he re])orted as follows : 

Our examination of the Tsangpo gorge enabled us to prove definitely 
“ that this was another striking example of the extraordinary feature of Himalayan 
Geography first noted in 1907, namely, that when a Tibetan river cuts through 
** the Himalayan range, it almost invariably selects the very highest portion of 
that range, through which to pierce its gorge.” 
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CHAPTER 24. 

THE RIVERS OF THE PUNJAB HlMAl.AVA, AND LAKE MANASARO- 

WAR. 

The Punjab llinialaya is the name ^iven ti> that portion ol tlu‘ great range 
which is (Iraijied by the live rivers of the Punjab, tlie Sutlej, the Beiiw, the Riivi, 
the Uhenab, and the Jhelum. A separate chapter will be allotted to the river 
Indus. The relationship of Luke Manasarowar to the river Sutlej has been 
a problem studied by many distinguished ex])lorers, and it has been necessary 
to refer to it in this chapter. 

Thk Sutlkj. 

Sutlej is the Indian nanu‘ lor th<‘ ancient river Sliatadiu (or Sutudri) which 
was described in tlie \'edas as “ llowing in a thousaiul channels.** It Vas called 
Zaradros by the ancieiit (jireek historians, and by J^tolemy the Egyptian gi'ogra- 
pher. t]i(‘ Dogras of tlie Himrdayas l]u‘ river is known at the prestmt day 

as tlie Sutluda. 

of ifs 'I'lu* niountaiii basin o I tlu‘ Sutlej (Chart NXXl) 

lies mainly north of tlie llimrdaya ; the area of the Himalaya pro]>er drained 
by this river, between the great rang^i and the plains of India, i-onsists ol an 
insignilicant transverse* strij>, aii<l it is an interesting ]>robleni t(> stiuh' how it 
can have come about that such a riv4‘r drains such a narrow zom^ in its (*is- 
llimrdayan course. 

Th(‘ Sutlej is bound(‘d on the (‘ast by the w ater-pajt ing of the Oiri (Jumna) 
and on the w'(*st by that r,f the Beas : at corres[K)nding |)oints in the mountainb 
th(‘ beds of the (Jiri and B(*as are relatively higher by 000 or 7(H) feet than that 
of th(* Sutlej, S(» that tlu* latter is running along a di‘ep(*r (rough than the rivers 
on either si(h* of it. Incrcaseal <lcpth of trough means steep(*r slojx's, and steeper 
slopes giv(* to tlui tributary str(*ams greater erosive power. 'The mountains 
should therefore lx* more rajudly denuded by the feedtus of the Sutlej than by 
those of the Giri or B<*as, and the basin id the Sutlej in t h(‘. outer Himalaya 
should now be. slowly widening, the eastern water-parting retiring toW'aids the 
(jfiri, the western towards the Beas. The fact that the. Sutlej has no (Jis-Jlima- 
layan tributaries eoinparable to those* <d tlie Jumna or Bcsls tends to show that 
it is the youngest river of tlie three. \Vlu‘ther thesi^ speculations are correct 
or not, tlie (juestion as to how the Giri and JVas have confintid their giant neigh* 
hour to a trough less tlian 20 miles wide remains wortliy of consideration. 

The Sutlej rises in the distant high-lancls of Tibet, and j)ossesses a very 
long course through the mountains. The Trans-Hiinalayan portions of its basin, 
however, receive but little rain, and table XIV of Chapter 19 shows its annual 
discharge to be small. 
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Much of the rainfall in the higher Himalayan valleys is said to be due to 
moist winds rushing up the mountain passages cut by the rivers. The rain- 
bearing winds of the monsoon blow from the Hay of Bengal across the Gangetic 
plains, jjnd tlie valley of the Sutlej, lying as it docs at right angles across their 
path, is not favourably placed for their reception. 

Lake Manasakowar. 

The problems connected with Lake Manasarow^ar have been under the con- 
sideration of geographers for over a century and have been investigated by 
many explorers. Li this book it is not ])ossible to give a complete history of 
the several ex[)]orations, and it has been necessary to omit referejices to many 
interesting journeys and to mention only such as have contribiittnl to the conclu- 
sions accepted to-day. The main (piestion at issue divested of secondary details 
has been w hether Lak(; Manasarowar is a source of the river Sutlej or not ; if 
tin's question can be answ^ned, the subsidiary jnoblems can be sohed also. 

It lias sometimes Iumui asked,— wdiy siudi a simple probltnn should have at- 
tracted so much attentioji, and W'hy should its solutioji be regarded as important ? 
Lake Manasarowar is famous in Hindu mythology ; it had in fact become famous 
many centuries before the Lake of Geneva had aroused any feelings of admira- 
tion in civilisiMl man. To the north of Manasarow^ar stajids the sacred peak of 
Kailas, reverenc(‘d in Sanskrit literature as the ])aradise of Siva. Before the 
daw’n of history Manasarowar had become the sacred lake, and such it has re- 
mained for four milleniums. its inaccessibility has enhanced its sanctity, and 
has enshrouded it in mystery. 

From tlu^ geogra])hical point of view' the problem of Manasarowar is not 

an isolated one, and the methods of solution adopted for it will be follow'ed in 
oth(*r cases, in which tla^ connection ’ of a lake with a river is in doubt, e.g, 

Yamdrok Tso and the Tsangpo. 

Although Manasarowar was the first lake know^n to geography, it did not 
give rise to any scientific question, until it was explored by Moorcroft and Hearsey 
in 1812. In his map of India, dated 1 788, Bennell, the Surveyor General, showed 
correctly that th<*re were two lakes connected by a stream. But Benneirs 

map repn^sented the two lakes as draining into the river Ganges. Geographers 
w'('re therefore astonisluHl when Moorcroft discovered that these lakes had no 

connection with the Ganges. {Asiatic Researches Vol. XXll, 1818). 

Jji 1840 Henry Strachey discovered a stream 100 feet wide 3 feet deep 
connecting Lake* Manasarowar with the nuuc western lake Eakas Tal, and though 
he discovered no second stream connecting Eakas Tal wdth the river Sutlej, he 
came to the conclusion that there was an underground connection between them 
and he thought it possible that in times of flood the level of the lake might rise 
and overflow into the river. Henry Strachey was the first to measure the 
Salinity of Tibetan lakes and to make use of it as a test of effluence. If the water 
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uf a hike was salt, lie loneliuliM! that tlie lake eoukl havi* lu) uutU't ; il the >Nater 
were fresh, he assuiiu'<l tliat the lake must he icmiieetetl with a river. 

In 1904 Culejiel l^yder. alterwanls Surveyor General, maih^ a survey of the 
Manasarowar region, and iixtsl tlu* j»ositi<uis of the hik(\s amid tlieir surrounding 
niuimtains. riiis ma]> was an important ei»ntrih»ution ; it showei^ a stnsam of 
water running Iroin Mrniasaro\\ ar into Hakas Tal, hut it gavi' a hrokmi line 
to tlie eoniMHtion between Jtakas Tal and tlie Sutlij. Ryder wrote, “ W’e went 
“ down t he old eliannel from tlii' Rakas dal to tlu* Sul h‘i and it was i\ miles l>el<uv 
‘'we saw' any sign of water llioving. There may he an undergrouml Ilow hut 
“not above ground. JLikas Tal was eom j)]t‘t<dy frozen; Manasarowar was only 
‘'frozen for a width <d 200 vards round tlu* edge : tliis I thought Was flue tf» hot 
“ springs in tlu* lakt* : I saw siieh a spring in tlu* ehainu*! hf*twt‘t*n tlu* tw(» lakt s ". 
On his ma]> ('oloiu*! Jtyfh'i* showed tlu Rakas d'al as eonneeti'fl with the Sutlej 
liy a dottf*d line, in oidi‘r tf» iiulieatf* that the eon!U‘etit>n hafi not hef*ii visible. 

In 1907 tlu* Maliasaidwar lakes were measured aiul soundf*d by Sv(‘n llf‘din. 
lie fully realisf'fl thf* great advantag<‘s <d Ryder's map. Rut Ryiif*!’ had madi* 
his survt‘y amid tlu* snow and at* td wijiter wheii the stri*ams weit* ho/eii. whilst- 
Sv(*n lK‘<lin was able t<» eariy t»ut his in\ f'st igat ifUis in slimmer. lie had moif*- 
over an advanlagt* over iMotuiroft and Straelu*y, in that lu* was a 'ribf‘tan lin- 
guist and on friendly t(*rms with tlu* d'ibf‘tans. .M<M)rertdt aiul Ib'arsey Innl 
))een imprisoiu*!.! by tlu* d'ihetans, aiul Straihey had had to guard against a sinnhu 
fate. vSv(*n lb*din was tluu'oughly conversant with tlu* iNlanasa low a r ]>roblems 
l)(*for(* h(* aTrivf‘d on tlu* spot ; lu* was aware fd tlu* dillieult l<‘s which had con- 
frontf*fl his prf‘di‘cessors, and he Inal for«‘s<‘en what liiu's of K'seareli would 
have to be undf‘itaken. ddie Jirst tw<» Vfdunu*s <d Sven llf‘din's wtuk on “ l^outh- 
(*rn ribet give a com]»let(* history oi Lakf* .Manasarowar, and a just appH‘eia- 
tion ol tlu* wfU’k of fornuo' (‘Xplorers. 

Svon Jledin saw tlu* str(*am eonncfting the tvvfj lakes, and as lu* fouiul 

tlu^ watf'r fd both lakes to be (piite fresli, lu* felt ffuivincf'd that tlu*y must lx* 
connectefl with tlu* Sutlej, although at the linu* no such connection above gnuind 
was visible. lie has attributed the c<»nt rafiictory r’i*sults f)btained by diifereni 
f)])S(*rv f*rs to tlu* jihcnomeiuui of pf‘rif ulicity. The fact that tlu* stieam con- 
necting the tw<» lak(*s had been fhoving wlien Strachoy aiul Ityder wen* llu*re, 
and luul bf*en dry wlu*n ]\loorcroft was tlu*r(*, lu* attributed tf> vaiiatifuis in 
snowfall ami rainfall. In ])(*riods fd dnnight the stream will be dry, in periods 

of fall the stream will lu* ilfivxiiig. In pf*riods <d exceptifuial snowfall md <»nly 
will tlu* strt*am cf»nnf*cting tlu* t\vf» lakes be llowing but a surfacf* stream may 
also be flowing from thf* wfstf*rn lake into the Sutlf*j, and the river aufl tlu* twci 
lakes will all then lx* connectefl. Rydf-r agrf*efl with Sven Jlf*flin's conclusion 

that “so long as tlu* lakf*s rf*main fresli tlu*y must lx* r<*ckoiu‘d to tlu* Sutlej ’L 

Tlu* following |>aragra])hs an* rpuded verbatim frf>m the 1907 (uiition of this 
Sketch fd Hinifdayan (joograj)iiy, (Part III, 1907, pagf* 1 0I>). 
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^ “If tho water of tl.e .Mnnasarovvar lakes overflows occasionally into the SntI 

_ ti.n., of „M„ ,.,Kl n„«,l. All tho .small trihuLos „1 the 111, 
are dry at cert iiin times of the year but -i rivers 

-'If i'-go. If tho water fr,„„ I e,s T 1 7 «■■> 

''■™" a.o„..,„y ,„r h“;, 

■■ 1.0 ,,.»tilio,l i„ inolmli.,,. fl,„ lakos h. the eatehmm.t area 

I's 

‘■Iillr»li„i, are eemmoi, i„ ,l,e ,j|,„L ' ‘.-'‘“'■■ple* of sueh 

■•and s,„,.,e,,uo„,ly re-appear Tt trsa^l,: t m “-Pl-ar 

“nean ,lrai„s after heavy "falls ““ft ^'-lerra- 

" ram has fallen locally ; the jntcrvciiiii" l ive I " l” ! no 

“Hows along an .nKiergro.iii(l eonrsc ” 'J'hese '’''I', “ml the water 

;; »|em follow el„.sely the be,ls of s.’.rfaco strean,!"’ Th"' lltirh'l' I 
when llie volume of flood is (oo Iirep tv • i • a hold water only 

“surface, is dry, there is often a flow It a loTer ievl’ ' 


d’llK LAKE OX.' (JtJNOIIU fl’so. 

by a st rip of land :{ iHriX^ w'L!'*'' T h^tv' n^ it 

.•».d nt an altitu.le of KLOPO feet lliere is a ihi.-d lake 

»^'<‘S Inny. |„ tlie H,07 edition of this book in Chut XXYI l’ ' 
cided to meliide (Jun.l.u Tso in the draina-e / t , authors de. 

»inee tesle.l ,he water , In. in “L ’ 7 ', 

(Sn„/„™ to,. o„n,l l. salt- 

loan, I •■ .,„i|e fresh He fta., thus been led to m.,ar,l t'ftnni'l 

lake basin without outlet, even in times of flood Hi- i 

areeple,! in Ihis booh, „„d Chart .X.XXI showing il.c basirif .7" J'T • 

In.i. eon-eeled ueeotdiiigly. Sven lte,lin has q„„i,,d ir l>"lln| has 

aayn.g tha, Tibelan lakes whh.l, |,„ve an ellinenee 1 v I “'‘7 “ 

and .hose withoul, it are invariably salt In Cl, . ' '.'''“ably ftesl. water, 

«“y.hn. -he a,,til:r'i.ar:i„ d"' 7:,””" 

.nstan.ies ol lake.s, which had been reported salt L f 

subseipiently found to be fresh. ^ ^“^plorers, being 

T/te .sviircr oj the. Nn/Zci. —There is now .1 „ i 

aapport ol Sven lledin’s coneln.,i„„., that, the' Sifil^'t 7'7"’''“ “ 

Tal, and that the w.ater ol Kakas Tal comes from H- ° Kahns 

comes ftom Ma„a,arowar. Manasarowar 



TUK OLACIHHS AND lUVKRS OF THK fllMALAVA AND TIIU^T 2:U 

itself is a lake valley foci from the north, east and south. Out of all its foi'clors 

the ^Jdhotans havc^ selected one, wliicli they have called the souri*e of tin' Sntli'j. 

Tlie Ta<=re Tsanirpo is the lamest and lonue.st of all tlu^ mountain streams 
that How into lake Ala nasarowar. llijjh u]> on the i^laciiM- fed 'ha^c TsaTij^po 
Sven lledin found a sprinu Avhich was n‘uarded as the sacrcal Lani;chen-I\aml>a . 
and he a^rc'ed N\ith the Tibetans that this sprinu which was tin* s»)urc‘e of tlu' 
(iani!:hini:‘ Ohu and which emanated fnun the (ian^lune clucicu’, was tin* principal 
source of tlje un-jt rivtu* Sutlej (Snuthcf/t \«»l. II, IFJ). 

Tlic (fhtciers of the -Numerous ^laciers lari/t' and small drain into tlu' 

river Sutlej at various points ot its eourst*. lOast of Ala nasart>war and fecMliiu!; 
its i^rincipal souic(* an* tlie ejaciers of tlu* ( Janulun;^’ ( lanuf i : tlu‘ southern i^hn*it'rs 
of Kailas How into tin* Sutlej throuuh the lakt* of Dakas 'Tal : the nortluuu ;j:hi- 

ciers of |)(*ak Kanud arc* also c(uit riluitors to its stn*am. 'The* peak ol Hiwo 

rJiai'^yiil stands in tin* Suth'j basin and its Ldaciers all How into the Sutlej, d'hen' 
arc*, also juany Himalayan glaciers drainin^i; into its tiibutary the Daspa, and 
iiianv more tnun tlu* dir('cti(ni ol tin* Dara La<‘ha pass and from tin* watersheds 
of tli(* damab and I>eas. 

Thr roni\s(‘ of tlo' Sfdloj In Tilu't, Krom I takas Tal t-o Shi|)ki, tla^ Sutlc*j 
takes a noi‘tli*W(‘st(‘rl v dir(*ction throuij;h the Tibetan provinc’o of Nari Khorsam. 
Th(* best known i)ortion of Nari Khorsam is tin* ))lati*au situated bi‘tw'<M‘n tin*. 
Zaskar and fiadakh ranucs. 'Diis ])lateau is ir),()tM) had- in h(*i^ht.. Jt- has 
formed l)y succ(‘ssi\'e dc'posits of boulders, trravel, (day and mud in the trouirh 
between tin* two ran^c*s : tin* d(*[)osits li(‘ in paralh‘1 and laandy horizontal bcals. 
Nari Khorsam furiiish(\s in fa(t another (Wainph^ of the* common Himalayan 
type of ro(k valley lilhal with recent alluvium. 

In (Uie part c)f Nari Khorsam tlu* w'ater-])art inii; b(*tw’(‘en tin* Sutlc»j a.nd 
Karnali traverses tin* lev(*l plain of alluvium, and a man can walk from one river 
to tlici otlu'r without crossing a liill of any sort. 

In its courst- tlir()ii<;li X;iri ' Kliorsaiii IIk* Siilloj lias finidually cut into the 
unconsolidated deposits and lias creale<| an extraordinary canyon a canyon that 
bears coni])arison even witli tlie famous American canyon of Colorado. 'I’lic 
Jlielum lias created no canyon in KasliinTr because tlie rainfall over the Imsin 
is suflicient there to lower eradnally (he whole alluvial area ; but Nari Khorsam 
is an arid region, and whilst the Sutlej has been able to excavate a clianncl 3,000 
feet deep through the plateau by means of water received from the glaciers of 
Kailas, no rain has fallen locally to erode its jrerpcmdicular clilTs, 

The, Sutlej is joined by several tributaries in Nari Khorsam, the beds of which 
lie 1,000 feet or more below the surface of the plain: their overhanging cliffs 
like those of the Sutlej have been spared from destruction by rain, and flat 
portions of the plateau now remain standing between profound gorges. 

The passage of the Sutlej through the Zaskar range is near Shipki and within 
4j miles of the summit of Hiwo Phargyul, the highest peak on this part of the 

n2 
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range : the proximity of the gorge to the peak is a striking phenomenon. The 
height of Jiiwo Phargyul is 22,210 feet, that of the bed of the gorge 10,000 feet, 
a difference of 12,210 feet. Ten miles below Shipki the right bank of the Sutlej 
is a perpendicular wall of rock 6,000 or 7,000 feet in height {Narrative of a 
journeij from Caiinjiore to the lioorendo pass made in J821, by Lloyd and Gerard, 
1840.) 

The Spiti river. — The principal tributary of tlic Sutlej is the Spiti river, 
which drains a large area behind the great Himalayan range. Its bed lies deep 
below the alluvial terraces, and its water is consequently rarely available for 
cultivation. The peak of Shilla, height 23,050 feet, shown on Chait XXXI, 
is the highest peak at wliich suivey lhaldsis have erected a survey signal. The 
khaldsis were not Ali)ine mountaineers and weie not ecpiipped as such. 'Their 
climb in 1865 attracted no ])ublic notice, hut is held in honour by tlic Survey. 
The name Shilla is the Spiti (;onuption for the Sanskrit Sila meaning mountain. 
'The stream that rises in the ice of Shilla is known as the Shilla river. 

After its junction with the Spiti the Sutlej becomes a furious torrent dash- 
ing over a rocky bed, and forms one continuous rapid from its source to the 
plains. There are, however, signs of the former existence of a series of lakes 
along its course : terraces composed of stratified deposits are to be seen in many 
places, and these are evidences that the Sutlej once meai\dered slowly through 
Himalayan lakes, as the Jhelum does now through the Wular lake. Many of 
the feeders of the Sutlej in the hills show signs of having run at higher levels 
within recent times. 

Passarje of the UimCilaya by the Sutlej. — 'The Sutlej crosses the great Hima- 
laya at a ])oint where the range bifurcates, and it is dillicult to trace a connection 
between tlie ranges on either side of it. At Itampnr it crosses the Dhaula Dhilr 
range through a narrow gorge of solid rock. 'The passage of the Sutlej across 
the great Himalaya and the Dhaula Dhar ranges is illustrated in figure 4 of Chart 
XVI (sec also Chart XVUI). Figures 1 and 2 of Chart XIX show the Sutlej 
escaping through successive Siwalik ranges. It is interesting to observe on Chart 
XIX how cfi'cctually these small ranges stopped and deflected the Sutlej below 
Bilaspur. 

In its course*, over the plains the Sutlej is supposed to have flowed at one 
time threeugh the Patiala and Bikaner states and to have joined the Indus in 
southern Sind : it now bends to the west on leaving the mountains, and joins 
the Bcas, It is believed to have changed its old and straighter course to the 
sea for its present and less direct one about the end of the tenth century : the 
advancing sands of the llajputana desert have been supposed to be the cause 
of the change. 

'The fall of the Sutlej from its source to the plains of India is very uniform, 
and averages on every section of its length about 30 or 35 feet per mile : the 
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height of its bed is 15,000 feet near Kakas Tal, 10,000 feet near Shipki, 3,000 feet 
at Kainpur, 1,000 feet at Bilaspur. 


Thk Bkas. 

Tli(' Beas or Bcyah (Sanskrit Vipfisa, tin* Arji-kiya of tin* Vedas, and the 
Hypliasis of the (Jreeks) rises in llic I'ir I’anjal range at the Holilang pass near 
the source of the Bavi (Cliart XXXII); its several aHlnents combine to pierce 
the Dliaula Dhar range at Larji. (t'liart XVIII). In the 75 miles from its .source 
to Jatrji, its fall averages 12!5 feet a mile but after Ijarji the. gradient rapidly 

decreases, and in the valleys of the outei Himalaya is hardly more than 10 feet 
a mile. 

The upi)er basin of the Beas enclo.ses the di.strict of Kulu ; and in its cour.se 
through the hills it traverses Mandi and Kangra. 

Six miles from its source the Beas enters the gorg»* of Koli. " Here the 

“river ])lunge.s into a vast chasm, enclo.scd on either side by precipitous barriers 
“ of rock, 2tt feet apart, and often almost touching. For some 300 yanks the 

“Beas races through this almost subterranean passage, when it again bounds into 
“sunlight, its <'xit on the further side being most strikingly Ix'autilul. {Sclcc- 
(iims I'foiii. Ih>- iifoiih of th' (roiYi niiiriit of tlir Pnnjoh, So. 10. ll niiolaiina 

di.<hic!s, by Captain llarctuirt). 

Smth of Barji the Beas pas.ses through another preci[)ilous delile inter- 

secting the Dhaula Dhftr range; below the. .lefile its valley widens out. Sir 
Alexander Cunningham estimated the minimum <lischarge of the Beas at not 
less than 3.000 cubic feet. i)er second. 

There are several glaci«>rs at the .sources of the Beas and of ibs tributary 

the Parbati in the snow mountains of Sirtkand Dhar, where the Pir Panjal ranges 

breaks off from the (Ireat Himalaya. 


Tiik Bavi. 

The Bavi (San.skrit Iravati, the Parushni <»f the Vcda,s, and the Ifydraotes of 
the Creeks), illustrated in Chart XXXII, is the smalle.st of the. five rivers of 
the Punjab, but it is well-known in India as the river of faihore ; it has its sources 
in a remarkable mountain knot formcl by a conjunction of lesser Himalayan 
ranees (Chart XVIII). The Nag 'I’ibba range appears here to have been forced' 
from the south-west against the DhanIa Dhar range, and the latter has com- 
bined with the Pir I’anjal range to form the rock-basin of Bangahal. The 
Bavi ri.ses in the basin of Bangahal, and drains the southern slopes of the Pir 
Panjal and the northern slopes of the Dhaula lH)ar. The basin of Bangahal is 
sixty miles in circumference. Numerous tributaries of the Ravi flow down it 
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inner walls, many of ilieni with steep gradients ; the Bhadal rises on the north 
at feel, and falls 314 feet a mile for 35 miles; the Nai, which rises in the 

moimlain known as Kali Devi, has a length of 30 miles, and an average fall of 3G6 feet 
a mile. 

The h(‘ight of the bed of ihe Ravi at the lowest point (Wulas) of the Ban- 
gahal basin is about 5,000 feet. (lathering together all the water that runs 
off the, inner walls of this extraordinary rock cauldron, the Ravi flows out to 
the west. 

The gorge, by which it escapes from Bangahal, may without exaggeration 
be described as inaccessible : it appears to have been scooped out of solid rock 
and its sides are })erpendicular. 

After leaving Bangahal the Ravi flows through the valley and state of Chamba 
in a north-westerly direction parallel to the l^haula Dhar range (Chart XYIll). 
West (»f the Chamba capital it makes a sudden bend at right angles and cuts 
its way through the. Dhaula Dhar to the south-west. The defile that it has 
carved throngh the range is a few miles north-west of the station of Dalhousie. 

'J'he Ravi leaves the Himalaya at Basaoli ; the length of its course in the 
mountains is 130 miles, and its total drop 1 6,000 feet; its fall therefore averages 
116 feet a mile. 


Tin? Chknau. 

'file Chenab (Sanskiit Asikni, the Acesines of the Creeks) has two chief 
upper streams, the Chandra and the Bhaga, and the river below their junction 
is called by their joint name the Chandra Bhaga (Chart XXXIII). 

'I’lie (^Ihandra and the Bhaga ris<^ on opposite sides of the Bara Ijficha pass 

(10,017 feet), the. (Jhandra on the south-east, the Bhaga on the north-west. They 

unite at a jdace callefl Tandi, 7,500 feet above sea-level. The course of the 
Bhaga abovi^ 'I’andi is direct and only 00 miles in length ; that of the Chandra 

is in the form (tf a loop, and is 115 miles long. The fall of the Bhaga is 150 

feet !i mile, twice that, of the Chandra. 

" A mile from its source the Bhaga enters the Buraj-dul, a lake about a 
“ mile and a half in circumference, 10,000 feet above sea-level, and escaping through 
“ this flows for ten or eleven miles to below Zingzingbar, a barren encamping ground,” 
{iScIt’dions /rum the records of the (iovernment of the Punjab, No. 10, Hitnalatjan 
districts, l)y Ca})tain A. F. P. Harcourt.) 

“ Leaping from a bed of snow on the south-eastern slopes of the Biira Lticha, 
“ the Chandra, is from its commencement a stream of some size. It passes through 
" a totally barren land, where there are no signs of life, the solemn mountains 
“ clad in eternal snow lying on its either flank. No villages adorn its banks, no 
“ attenipts at cultivation, no signs of human life are to be met with, and nothing 
“ greets the eye but the never-ending and monotonous cliffs, which are lapped 
“ by the fierce stream, as it rushes in wild fury against its banks. Now widen- 
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ing out the Cliandra passes the remains of the Shigri ghu'ier, wliieli soiue SO 
years ago spread across the river and dammed it up, eausing what is kuowri as 
''the cataclysm of the Chandra/' {On th Hitnnla;/iin Vnllrf/s, KhIn, Lahvd, and 
Spifi, ])y Captain A. F. l\ llarcourt. .hnunaK li\ N., Vol. XLl, 1871). 

After llieir junction at 'I'andi the ('handra and the Hliaga ilow as a joint 
stream in a north-westerly direction fm* ovm* loo miles; tliroiighout this hmgtli 
th(3 valley of the liver is the structural triniuli lormed hv the guMt Himalayan 
and the Fir Fanjal ranges {ridr ligure I of (’hart X\*l and ('hart X\’lll). In- 
stead of ('ontinuing on the sanu‘ alignment. tlin)iigh the valley of Kashmir, the 
Chenab makes a great bend at l\isht\\ar. and t‘sea])('s thmiigli tlu' Fir Fanjal 

by a gorge, whicli it has carv(‘d for itself. In the long trough from Tandi to 
Kishtwar tlu' fall of the river avt‘rag(‘s :U feiU a mile. 

At Kishtwar the dumfib is joiiual bv the Maru Wardwan rivei*, that has 

its sourei's in the glaciers of the Nun Kiin peaks. 

The dieir'il) passes tin' diminisliing rang(‘ of Dhania Dhar near Arnas, and 
leaves the mountains at Akhnur. Akhnur is ISO mih's below Kishtwar, and 
the average' fall of tin' river betwc'en the two place's is g(> fee't a, mile*. 

Freim the' F>jra Ijile/ia pass to Akhnur the' h'ligth of the' Fhemab is 100 

miles and tlie' total fall is lo..‘)00 fe*e‘t, or \\\) iVe't a mih'. 

It is weuthv eef notiee that the' gemeual e*ourse‘ eef the' Ohenab re'se'inble'S on a. 
smaller scale* that ol the' Sutlej, ami that (he* i*e)urse‘ ol the' Itavi re‘se‘ml)le's on a 
still smalh'r scale* that eef the* (’he*nab. 'I'he* basins ed the'se* tlire'e* iive*rs, unlike' 
the' svmme'trie d basins ol Xe'pai, lie* e»bii<pie*!\' ae reess the* meumtain ranges. 

dMie* (’henab drains a long se'clion (Iso mile's) ed the' (!re‘at Himalayan range', 
including 1 lu' Xuii Kun |M*aks of SeT and .Me'r, ami it. is le‘d by nume*re>us Hima- 
layan glaeae*!-. In (1iapt(*i’ IS r(*fere*me*s an* giv(*u te> (\de)m'I Me mt gome'rie''s 

lecture, in whiedi he! me*ntiom*<l tlie* glacie*is e)f Nun Kun, ami alse) to the* e)bs(‘rva,- 
tions made by the! (Jeoleigical Siirvew ed India in 1 000. 


Tni-: diiKia M ((diAKr XXXIII). 

The dhelum is the rive*r e>f Kashmir. In Sanskrit lite‘ralun! the* Jlu'bim 
is naim'd the* Vitasta : by Arrian, Ale*\anel(‘r's historian, it was calle‘<l the! Hy- 
daspes, and bv Ftoleinv tlie l>iel'ispe*s. Muliammadan historians have' givi*n it 
the name F)eliat, a Kaslmnri <-orrn[)tieui of Vitasta. At tlie |)n*se'nt day difTe*rent 
sections of the rive'r are*, known to the Kashmiris under dilTerent local nantes, 
ATrnag, Adpal, Sand ran. 

An important source of the Jhelum is in the lake of Sheslia XVig at the head 
of the Lidar tributary : several of its tributary-sources unite in the Wular Lake, 
where they drop their heavy loads of silt : af)ove the lake, their ^all has been 
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steep but wlieii the united river leaves the lake, its fall is slight. At its exit 
from the lake it follows a south-westerly course as far as Barainula, where it 
rushes down a deep gorge which it has cut through the ITr Panjal range. 

'J’he basin of the Jhcluni is a trough formed between the Great Himalaya 
range and the Pir I’anjal range : this trough which constitutes the valley of 
Kashmir is of oval shape, its long diameter being parallel to the general direc- 
tion of the two ranges for 90 miles ; the width of the valley from the crest of 
the Great Himalaya to the crest of the Pir Panjal is 75 miles, but the width of 
its level alluvial flats is not more than 25 miles. On the north-east side the 
peaks of the Great Himalaya rise above 17,000 feet : on the south-west the 
loftiest peaks of the I’ir I’anjal exceed 15,000 feet. 

The height of the alluvium with which the. valley is filled, varies from 5,200 
to 6,000 feet, f’he alluvial deposits filling up the l)asin of Kashmir were held 
by the earlier geologists to have been formed from the waste of I lie sui rounding 
mountains, and to have been laid dowir at the bottom of a great lake. It has 
been stated that, these deposits once covered the Avhole valley to a height of 
1,000 feet above its ])resent level, and that the greater portion has been carried 
away by the Jhelum to the plains of the I'unjab. 'I’he Wular lake, which now 
measures 10 miles in length and 5 in breadth, was regarihal by Montgomerie 
as a last relic of the great expanse of water Avhich once covered all Kashmir. 
But this idea of a great prehistoric lake has been abandoned by Mr. II. I). Oldham. 
Mr. Oldham studied the Karewas and the jiresent lakes of the Kashmir valley 
in 1903, and came to the conclusions that the Karewas arc of Iluviatile and not 
of lucustrine origin, and that there was never at any time a materially larger 
lake than at the ])resent. day {LWords, (jeolofficAtl Surve/j of liidia, Yol. XXXII, 
p. 152). 

“The country of Kashmir,’’ Avrites Mr. Frederic Drew, “has justly a reputa- 
“ tion for something distinctive, if not unique, in its character. Its position and 
“form together are such, that there is no parallel to it in the Avhole of the Hima- 
“ laya. ft is a plain embedded among the mountains, a A\ide vale enclosed by 
“mountain ranges, lying at such a height above the sea as on the one hand to be 
“of a climate entirely different from that of India, being saved from the heat that 
“ ])arches the plains, and on the other hand to be free from the severity of cold 
“ that visits the more lofty plateaux or widi' valleys.” 

Prior to 1294 A.I). the valley of Kashmir Avas governed by Hindu kings; 
from 1294 to 1586 it Avas subject to Muhammadan rulers. In 1586 it became 
a part of the Mughal Empire of Delhi, and the Emperors Akbar, Jahangir and 
Shah Jahiin took a great interest in the country. On one occasion Avhen the 
Emperor Aurangzeb Avas in Kashmir, he was visited by the King of Little Tibet 
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In l7o(> Kaslinur was l>v the Amir of Afulianistan, Ahnnul Shah 

])urrai)i, and it ivmainod in tlu' hands of tho Afghans till 1811), when it was 
taken from them I)y Hanjit Sinjih tin' Sikli numarili of tlie Punjal). In 184B 
after the deieat ul Hanjit Sinoli hv the Hritish it name under the rule of (Julab 
Singh tlie Maliaraja of »Iammu. 

P(tssa(j(' ((c/'nss thr Ph' PtUijflL Tin' .llielnm enters the Pir Panjal range 
near Haramfila ( 0,040 feet) in a <lireetion ap]>roximatelv perpendieular to tlie 
strike of tin* moiuitains and ('ontimies on a straight course for *20 miles to Tri. 

Idle delile l)elo\v Harainnla. (‘ailed Lv the Kashmiris Hasmagnl. is 7,0tHl feet 
in depth, and has almost jierpendicular sides. In plac(*s it is Lnt 7t> fei't across, 

and its bottom is wholly occupied by the river. (On fltr Tr'nunnnnttrical Snrv<y 

and p/ry,yiral (‘on /ifjnrahnn of th' rallfy of Kashnur. by \V. II. Purdon. JonrnaL 

n. (J. N., I SOI). 

At Vr\ tin* iiv(*r changes its course* and follows the direction of tin' range 
to Muzatfarabad (2.470 f(*et). From Baramfda to MuzalTara bad the distance is 
SO miles and the fall 2.000 feet or 33 feet a mih*. 

At MnzalTarabad tin* Jln*lum joins the Kishanganga and bending to the 
south follows tin* course of its adluent. Tin* striki* of the rotks change's at 
the very jioint wdien* tin* Jhelum alt(*rs its direction and may bt* tin* cause of the 
bitters bend (Moincnrs, LVn/oynv// 0 / Indni. Vol. XXII, 1883, Tlin 

(/eolof/f/ (f tin' Kaslonh' and ('Itantha firnforus and fin’ linfish, Disfncf of 
Khcnjdn. bv H. Ijvdi'kkt'r). From Mu/alTarabad to tin* plains the fall of the 
-Iheluin is 21 feet a mih*. 

The Kishanyanya. The Kishanganga ris(*s in tin* mountains w^est^ of Dras 
and smith of tin* l)(*(jsai plateau. It Hows through tin* districts of 'Tilail, (iurais 

and Shardi, and skills the northern rim of the Kashmir basin. .After lollowing 
the strike of tin* ranges it makes a knee-bend at Shardi. similar and parallel to 
the knee-b(*nds of the Indus at Hunji. of the .lln'lum at Wular, of tin*- (Tenab 
as Kishtw'ar aid of flic l!aV( in t'hambi. 

(d)loin*l .MontgomeiT*. wln» superintemh*d the surv(*y ol Kashmir from 1854 
to 1S(>3, d(*scrib<‘d the valley of the Kishanganga, as being throughout very pre- 
cipitous. and for tin* greater part little better than a chasm in the mountains. 
Jts basin is peculiarly narrow' and elongat(*d, being in places only 17 miles wide 
from water-parting to water-parting. 

The Z(jji j)as.s\ Tlie Zoji pass over tlie (Jreat Himalaya range forms a notcjli 
in the rim of the Jhelunrs basin : this pass is 500 yards broad and 2 miles long, 
and its surfaci* is so Hat that a pedestrian cannot tell where the actual water- 
parting is. The ascent from Kashmir to the top of the Zoji is steep, the descent 
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on the northern side is gentle. The height of the pass is 11,300 feet ; on each 
of its flanks the crest of the range rises to 13,000 feet, and then by slow degrees 
to peaks of If), 000 feet. The Zoji was probably cut by an extinct river or gla- 
cier diiring the growth of the Great Himalaya (Records, Geological Survey of 
India, Vol. XXXI, 1904. Note on the glacmfion and history of the Sind Valley, 
Kashmir, by R. D. Oldham). 

Glaciers,- — Compared with Kumaun the height of the Great Himalayan range 
is abnormally low throughout the basin of the Jhelum, and the number of glaciers 
that feed the Jhelum is small compared with those of the Chenab, and quite 
insignificant compared with those of the Indus. The Great Himalaya rises to 
a height of 26,020 feet at its north-west termination in the peak of Nanga Parbat, 
but Nanga Parbat is in the basin of the Indus and is not on the Jhelum-lndus 
watershed. Many glaciers descend from the heights of Nanga Parbat but they 
almost all flow into the Indus. It is only from the peaks on the extreme south 
of the Nanga Parbat mass that glaciers descend into the basin of the Jhelum ; 
and even these glaciers are few in number and small in size. 
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CHAPTER 25. 


THE INDl'S. 

Iho name Indus had its origin in the Sanskrit word Sindlni meaning the 
ocean. When the Aryan pe()))le ahout 3,000 B.(\ migrated into India, from 
their riverloss homes in the IVrsian uplands, it is little wonder that tliev com- 
pared the Indus witli the ocean, for in the north-western Run jab in linu^s 
of flood the Indus may be 30 miles wide. Many centuries after the Aryan in- 
vasion. Darius the (Jreat conquered the Punjab (oOO B.(\), and in the inscrip- 
tion upo!^ (lis rock tomb in Persia the Punjab was (*alted the land of tlu‘ seven 
Sindhus, l]n‘ Ib'pta llendu and from this corruption of the Sanskrit word 

“ Siiidlm etymologists havc^ derived the modern Tiames Hindu and Indus. 

At a later date (300 IL(\) the tOeek envoy .\b\gasthenes who was then 

residing on the thniges wrote, * The Indus is tin* biggest of all rivers except ttie 

Nile **. Megastlumes had travc'llcMl to India from Egypt and lu^ had tIn*refore 
seen tlu' Eu])hrates and tla^ Tigris, but he knc'w nothiiig of tin* rivers of (lana. 
Modern geographers cannot now claim for tin* Indus such a relative* magnitude 
as tlnri* tJrcvk predecessor did, but thc»y have* lc*arnt from thc*ir survc'vs many 

new facts whic h wc‘re unknown to him. and whic*h give* tc) the Indus a high placiC 
amongst the* principal rivc*rs of tin* world. No other rivc*r of the world is fed 

by such a wonderful galaxy of grc*at glacrc‘rs ; no other river collcM-ts the drain- 
age* of such a number of famous n)ountain pc*aks. pc*ak K* and Nanga Parbat, 
Aling Kangri and Tirich Mir, (oishc*rbrum and Sikaiam, Hakaposhi and the 
'rakht-i-Sulaima n. Though therefore* we cannot now acerpt the* cic'seription given 
])V Megasthenes, we lully rt*alisc* as In* did that the* Indus is a. mighty river. 

As late* as I7SS the* Survc*ycu (h*nc‘ral at ( aicritta was unclcT tin* iir»]>?ession 
that the Indus was Howing to India from Kashgar, and it was not till lsl2 when 
Moorc roft bc*gan his c*xptorat iems of sout h-westc*rn Tibet that some* of the*, sources 
of tin* Indus were* found to l)c situatc*ci at no giv.at distanc-es from tin* sacred 
Kailas-Ma nasarowar region. The* disc-overy that the long rivc*r travc*rsing 
Ladakh was an uj)|)c*r arm of the* Indus did not liowever preclude* the possibility 
of other souiies existing in tin* direction of Kashgar. Hut tlie surv(»ys of Vigne, 
Henry Stiachey, Cunningliam and Thomson (1S35-IS53) provc.*cl that tin? Ladakh 
arm was a more distant and more* c-learly detined source than any of the Haltistiin 
oi- (digit or Ilunza tributaries. 

In the explorations of tJic Indus all branches of geography have sulfcred 
Icjsses : Moorcroft the iirst explorer died north of the Hindu Kush. In 1871 
Captain Basevi of the Survey of India, who wiis the first geodesist to measure 
the force of gravity in Tibet, died of pneumonia at More in Ladakh : (liis grave 
is at Srinagar). In 1874 Dr. F. Sioliezka of the Geological Survey of India 
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who wns flu* lirst ufologist to survey the Kurakorum died of exposure ; (his 
grave is at In 1012 Lieutenant Bell, IL K. the triangulator, who was 

extending a seri<‘s ol triangnlation from the Indus to the Russian stations on 
the IVnnirs, (li(‘d of a i)[)endi(*itis near the IVimir border. 

A tirofohl sysfeni ({f (Iniinagr^ ol longitude 75 the Indus has a long 

mountain basin trending with the Himalaya and Karakorum ranges from south- 
east to north -W(\st ; west of longitude To"" it has a wide basin trending with the 
Hindu Kush range from north-east to south-west. In Ladakh the Shyok tribu- 
tary flows parallel to the Indus for 150 miles in a north-westerly direction, in 
Swat and (lulral, the Swat and Kunar tribiitarhvs flow parallel to the Indus 
foi‘ 150 and 200 mih's in a south-westerly direction. 

The (‘.omph'xities of the. drainage are increased by ethnological and linguistic 
<iiflicultJes. No other river in the world gives its w^ater to such a diversity 
of human races, Aryan, Mongolian, Semitic, Dards and Hazaras, Lhitralis and 
Kafirs, Swat-is, Hunerwals, Kohistiinis. On the banks of tlu‘ Indus there are 
languages spoken, which are not in use anywhere else in Asia : a surveyor has 
not only to dclin('at(» tin' rivers and hills, he has to lepresent the topography 
as it is kno\vn to the pe()])les ; he has to discover the thousands of geographical 
luunes in use, and such discoveuies cannot be made without knowledge and under- 
standii^g. 

In the basin of the Indus the mountain ranges of the Himalaya and of 
Tibet which hav(‘ foIloW(‘d more or less continuous alignnuMits firan (.'hina to 
Kashmir undeigo sudd(*n chang(‘S ; the (Jreat Himalaya, (uids at Xanga Parbat 
and the Karakorum ranges changes direction into the Hindu Kush : Naiiga Parbat 
is the orographieal focus, the Indus circles round it, its tributarii^s follow suit, 
and the Karakorum-I lindu Kush ranges changes its north-wc'sterly direction t(^ 
its luwv sout h-wi*sterly direction. 

77a’ sourer of (hr Indus.- Siin-e H)07 all doubts coiuauriing the source of the 
Indus have Ixmui set at r(*st l)y the ex|)lorations ol Sven lltMlin. We have 
already shown in this book, how Sven Hedin ('xpk)red tlu^ sources of the Brahrna- 
])utra and the Sutlej. (\)lonel Ryder has wiittcm, “ Eveuything Sven Hedin 
di<l, h(' di<l with his own hands'. 1'liis tribute trom the (\\|)tui(mced English 
ex])loiei‘ biings lionu* to us the scientilic loiH'lim^ss. IVom which Sven Hedin must 
liave sulTered during his long years in Tibet. \\r was unae<‘om])anied by anv 
European or Indian surveyor. ^riiat he must have been handicaj)p(Hl in this 
r(*speet bc'eouu'S (W ichmt when we read th(» exj)ressions ot gratitude recorded 
by (‘xplorers like Stein and Deasy and Pawling and Yisser for tlie unfailing 
hel}> they re« ei\('d from their Indian companimis. What Sven Hedin did, he 
did, as Ryder said, with his own hands: every observation he has recorded 
he made himself, and all the passes and glaciers which he lias discovered he 
reached himself bv mountain climbing. 
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In Southern libei the In<lus is fornusl by tlie jumtion <if two mountain 
streams (see Chart XXXI V’). the northern stream is tlie Singi Kampa which 
follows a semi-circular course, the southern is the (iartaii}' Chu whiclt takes a 
straight course from Cartok. Sven lledin followed the (lartang Chu from its 
source toils junction with theSingi Kampa (.Sou/Zuyu 7’(7)c/. Vol. Ill, Chapter XU 1) : 
of the, mountains on (uther side he writes “ on the south-west the Ladakh range, 
‘•dark, steep and mighty. ()n the north-east Trans Mimalaya more flat, lower, 
“ reddish.'’ 

When he reached th(> mouth nf the valley through which the Singi Kampa 
emerges, after having broken through the 'I’ra ns- Himalaya ", he could sec tlurt 
the (•?ingi Kam])a was larger than the (lartang Chu, Init in order to solve the 
question definitely ho tiu'asured the volumes of the two streams just l>elow their 
junction. Tin* velocity of the Singi Kampa was twiie as great as that of the 
(lartang Chu. 'I'he volume of the Singi Kampa was !>'7S cul)ic metres pt'r second, 
that of the (iartatig Chu (V(i7 ; the. ratio of the two volumes was to 2: the 
Singi Kampa was clearly the larger. The ••omparison was made, itt November, 
and Sven lledin has given the following caution: "The (lartang Chu may be 
“ the larger river in the rainy season. Tin* Ladakh range is more (exposed to 
“ the monsoon than the 'rrans-llimalaya. The sjuing floods will thus be greater 
*• in the (lartang. But the. Singi Kampa is the niore powerful of the two rivers 
“and })rcs,ses the (lartang against the very ba.se of the Ladakh range (Snntlwrn 
“ Tibet, 11, *212). At their confluence the (lartang (’hu stnsams along slowly 
“ and quietly, but the Singi Kampa rushes furiously out of its gate in the Trans- 
“ Himalaya ” {Traiis-fluiKllai/a, Yol. 111). Having dechhul that the Singi Kampa 
mu.st be regarded as issuing from the true .source of th(‘ Indus, Sven Ibalin fol- 
lowed this main branch of the. river to its origins in the 'rrans-llimalaya.. 'I’ho 
first branch junction that he, reached was that of (he Langdep Chu: he f<mnd 
that there was a greater volume of water in the Langdep Chu than in the Siogi 
itself, and he was inclijied to regard it as tin* .source of the Indus, but as it was 
held by the local 'I’ibetans to be a trilaitary only, he accepted their vhnv, and 
he persevered in climiung the rocky lied of the Singi. 'I'he volume, of water in 
the ne.xt tributary the Munjam flowing into the Singi Kampa was very small 
(one-third of a cubic metre), and Sven lledin continued his climb to the 
particidar .source, which the 'I’ibctans called the .source of the Singi Kampa, 
'This source is known as (he Singi-Kabab, “(he Lion’s mouth ”, and is l(),t)4I feet 
hi‘di. ‘‘ At this point the Singi Kampa is born. But the infant, river which 
“is a mere brook is shorter than either tlu^ Lungdep or Munjam ”. “'The 
“ problem cannot be settled, ’ Sven lledin writes, “ in any more .satisfactory 
“ wav than to accept the 'fibetan view and to regard the Singi-Kabab as the 
“ source of the Indus in spite of its being the .shortest and one of the smallest of 
“ the several source branches ”. A river like the Indus must have innumerable 
ultimate sources, and no scientific rules can be laid down as to how the principal 
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source is to l>o selected. In u school or lecture it is useful to be able to point 
to a |)srt iciilar soun^e and to say, “ That is the source of the Indus 

Tlieie can be no doubt now that the principal source of the Indus is situated 
iii Southern Tibet and not in the Karakorum or Hindu Kush, and of its two 
final branches in Southern Tibet the Singi Kampa has been selected as more 
suitable than the (Jartang Chu. The principal source must therefore be located 
in the Trans-Himalaya, and Sven Ifcdin acted wisely in leaving the choice of the 
particular 'IVans-JIiinalayan source to the Tibetans of the country. They have 
chosen the Singi-Kabab, height 10,941 feet, and geographers may accept with 
conlidence the decision of the great Swedish explorer and may endorse his agree- 
ment with th(‘- local inhabitants (Sotfthera Tibet,, V^jl. 11, 213). 

Sven lledin's explorations Jiave placed the source of the Indus in latitude 
31 15' and longitude 81'^ 40'. By an unfortunate misprint the source of the 

Indus lias not been (‘orrectly shown in Hedin’s own Chart- LXXXIX of volume 
VII of his Soiftheni Tibet, and this misprint, whicli is obviously due to an over- 
sight. has been continued in Professor l)e Margerie's helpful book. Chart 
LXXXIX of Southern Tibet gives in a small space a valuable generalization 
of tli(' principal features of 'ribet. 

I Hterseefions of the Ladakh mnefe by the Indus, Yov its (irst 180 inih^s the 
Indus (Chart XXXIV) Hows in a north-westerly direction along the inner flank 
of the Ladakh range. It- then forsakes the trough, and bending at right angles 
cuts through the Ladakh range near 'riiangra. Having pi(u;ced the range it 
resunu‘s its north-westerly direction, and this it maintains along the outer flank 
of tlu» Ladakh range for over 300 miles. Near Skardii (8,900 feet) it cuts again 
through the Ijadilkh range, and having (uossed back to its original trough, pur- 
su(*s the sani(‘ nort h-W(\sterl y direedion along the inner flank. Beyond Skardii 
the nriginal alignnunt of tlu* Ladakh range has Ixmui dillicult- to trace with con- 
lidenrt* owing to its erosion by drainage. 'riie range appears to bifurcate, its 
highest branch becoming the llaramosh ridge, and a, minor branch crossing the 
Indus at Bunji aiul becoming the southern watershed of the (digit river. 

The sudden teiinination of the (Ireat llimCtlayan ranye . — The (!reat Himalayan 
range trends on a curvilin(»ar alignment for 1,500 miles from Burma to Kashmir 
and it then ends suddenly at the peak of Nanga Parbat, (20, (>20 feet). This 
abru))t termination has for years given rise to surprise and incredulity. When 
a. long rang(' of mountains stretches across the face of the earth, the reasonable 
supposition is that towards its terminations it will gradually deciine in height 
and that it- will eventually divsappear lielow the vsurface of the (rust. It is pos, 
sible that the Great Himalaya range does terminate i]i this nuniner at its »“istern 
end in China, but in Kohistan south of Hunza there is no gradual disappearance. 

'rriie it is, that north of Kashmir the great range declines in height and 
becomes lower tlian in any other section of its tnmd ; true it is, that throughout 
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its last 120 miles the ran^e that has given so many famous peaks to Nepal and 
Kumaun gives no high j)eaks to Kashmir. If sucli a deeline had eontinued, 
we should have no geographical problem. But instead of decreasing and (lying, 
the langc revives and rises above 2l),000 feet in the peak of Nanga Parbat, which 
is the highest point of the Himalaya outside Nepal. Nanga Parbat is higher 
than Naiida Devi, and is only 175 feet lower than Dhaulagiri. IMie peak of 
Nanga Parbat has enhanced the geographical int(M‘cst ()f the Himalaya mountains 
and of Kashmir. 


Nanga Parbat l)y its(df would not have led to any special problem : it would 

merely have gaiiu^d its ])lace among the high pc'aks of the world. What has 

appeared so surprising has been that the (Ireat Himalaya, after its long course 
from Burma should have risen suddenly above 2(),(K)0 feet, and should then 
have divsap])eared from tiui lace of the earth. Naturally surveyors have ex* 

plored the Kohistan to tjy to discover what has happened. 

Wlien the Brahma[)utra after its long course through Tibet escapes even- 
tually into Assam, it passes through narrow Himalayan gorgc's, which it has 
cut across the Himalayan barrier. But tlu‘ Indus found a way of escape Iroiu 
the plateau that was comparatively o|)e!i and easy. Aftiu* its high-h'vel ci»urse 
of 400 miles through 'rilad, it found the barrier nunoved west of Nanga Parbat 
and an open way, -open compared with the passage^ of th<' Brahmaputra, alojig 
which it has l)een abh* to How down to the plains and sea. I'lie Indus did not 
have to y)i(‘rce the great range; it had only to turn it. 

From 1850 to 1870 trigononudrical surveyors endeavoured to t-ra(M» the tireat 
Himalayan range beyond the Indus, but they failed to discover any line of 
heights or any linear arrangement. In the 1007 edition of this book the authors 
summed up the geographical position in the following words,- "'the probhui) 
will not be solved without a geological survey". (Part II, p. SO). 

The Geological soludon.- In 1932 the (Jeological Survey of India published 

an important pay)er upon the problem of the North-West Himalaya, ami in this 
paper Mr. D. N. Wadia has after 9 years of field-work and staidy put forward 
his solution. The solution is scientific and cannot be explained without the, use 
of technical expressions {The Sgntaxfs of the Yo/7/a- IKc.s*/ Uoitt/ilaga : Heoords^ 
Geologwal l^urveg of India, LXV, Part. 2). 

Mr. Wadia lias di.s(Overed that there is a iriaiifriilar promontory of aiuaent 
rocks, which approximate in character to those of the Aravalli hills in Kajputana, 
and which are now buried under more recent deposits, and that this promontory 
is pointing and projecting like a foreland into the Jlaziira region south of the 
Kohistan and east of Buner. The Himalaya mountains have been compressed 
against this foreland and thrown back by its resistance. 

When a Himalayan problem has been found l»y geogra})hers t,o lie insoluble, 
they have to pass it on to their geological colleagues. 'J’he geological solution 
will possibly meet with criticism from geologists in Kurope. But when we consider 
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how trigononietrical surveyors tramped in lormer years over the Trans-Indus 
Kohistiin in seairli of tlic missing range, and liow unsuccessful their search 
was. it ((utainly would not he [)ecomiug on their part to join in criticising the 
solution, which their geological colleague has courageously put forward. As a 
general lule geological theories and solutions are regarded by Himalayan ex- 
plorers as too technical and abstruse, lor their comprehension ; but in the present 
case the sudden disappearance of tJie Himalayan range has aroused so much 
interest that tlie gc^ologists will be eventually pressed to explain their solution 
in simple language. Surveyors will be interested now in seeking for evidence 
in favour of Wadia's geological idea. 

If the coniiguration of surface features can be accepted by geologists as 
evidejice, the shape of tlie Nanga Parl)a1< massif certainly supports the idea that 
there has becm some force intervening from the side of India and bending the 
Himalayan alignment back towards fialtistan. North of Kashmir the Himalayan 
range follows a- north-westerly alignmeiit until it reaches the Indus, but shortly 
before its linal termination tln^ Nanga Farbat buttress, 40 miles long, l)ranches 
off from tlu^ range at. right angles to it. This Nanga Farbat buttress is no 
ordinary feature. The liighest peaks of the Himalaya, Mount Everest, Kan- 
chenjunga, Makalu, Dhaulagiri rise from the main range: Nanga Farbal. which 
is almost as high as Dhaulagiri rises froin a long perpendicular buttress. There 
is no other case (.)f a supreme ]3eak standing 20 niiles to one side of the main 
crest-line, and tluMi'. is no otlier (‘ase f)f a buttress that for a length of 40 mih'S 
rises (;ontinuously al)ove the snowline when the main range itself does not reach 
the snowline. 

Hotli the ])eak and the buttress are abnormalities ; immediately to their 
north, just beyojid the Indus, is another abnormality in the Haramosh ridge 
which carries tin* [)eak of Hakaposhi. For years this high ridge has been an 
enigma; its place in geography has been considered in Oliapter 12, Fart II of 
this book. Th(' juxtaposition of theses abnormal features will lead geographers 
to receive', with sym])athy Wadia's theory that a promontory of ancient rock 
has been protruding from India and has interfered with the prolongation of the 
Himalayan range. 

T/i(^ (jlacici\s of the Indus , — The glaciers of the Indus have to be divided into 
two great groups, the Karakorum and the Hindu Kush, and these groups have 
to be considered separately. Nothing detiiiite was known of the Hindu Kush 
glaciers, until tlu'y were surveyed during the recent survey of Chitral under 
(\>lonel J.<ewis. 

4die glaciers of the Karakorum are larger than those of any other mountains 
outside tile polar regions. It is difficult to see how the presence of these glaciers 
can be explained by existing meteorological conditions. The conclusion is almost 
unavoidable, that they must be relics of a former glacial epoch and that in our 
time (hey are slowly melting away. Even in the still drier climate of the Kunlun 
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small glaciers and snow-caps still exist, and tlunr presence cannot be aitri- 
buted to annual snowfall. The gradual dessication of the I'akla Makan rivers 
is probably a sign that tlanr glacial sources have been contracting. A com- 
parison of the maps of the Karakorum with those of the Himalaya, shows that 
the Balti section of the Karakorum have probably been eh‘vated inore recently 
than the lJimal;;\a . lla‘ tact that th<‘ Ibdii Karakiuum glaciers air still lying 
in longitudinal t^iongljs is (‘vidtaec* (hat thcs(‘ mount aiiis are pr<»babl\’ \'oung. 

1 h(' persist (uit |)arall('lis!u ol the crest -lines and glacuus a?id riveis has no conn- 
teiptiit in tlu' Jliglier linnalaya. wlane tlu‘ glacial dr.iinagi' has had ample time 
to car\e the cjest-xone inL> ttans\(‘rse \allc\s. Tlu‘i(‘ is a gmieial paralhdisin 
ol the main Karakoiuin cicsl^-line. Kunjnt ChisluMbi nin, and <d‘ th<‘ IMaslaubi mn 
ridge and Ladakh range, witli the Datura, llispar, Diafo, Daltoro, Cliogo Lungina 

glaciers and witli tin* long I p|)»*r Siaela‘ii-T<‘iam Shehr Itiino /oin* of ice and 

with the long Sliyidc. Shigar, Draldu, Saltoro, ( liapnrsan ri\a*rs. 

llime is Inrtlier evidcaice to sh<‘W that tin* Karakorum mountains ol l>al 
tistan an* ot r('ccn( nplilt. 1 heir highest peak.N oeeni* b(‘t\\(‘en (digit and 
sang, and nowhere* on tins sectioji ol tin* range lias any tributary of tlu* Imliis 
had tina* y<*t to <‘iit back and to <*a])tur(‘ drainage from the I'urkistan basic : 

Imt on tli(* two Hanks, that is on tin* (digit se(li<»n and on tlu* l)(‘psang st*c1ion, 
fet'ders of the Indus lia\(‘ b(‘en successinl in robbing the 1'urkislan basin of its 

wat(M‘. it mighi In* ai’gned lliat tlu* higlu'i* ( lu* ci(‘st line tlu* m(»r(* dillicnlt 

it is for streams to pierce* it. Dut tlu* higher tlu* en*stdin(‘ the gre‘ater is tlu* 

fall ot the stn'ams and the gr(‘at(*r tli(‘ir (*rosi\(‘ p<o\(*r. In vie*w <d tlu* laets 
tliat tlie (digit and l)(*|)sang rive‘is ha\e b(‘en abk* to cut bac k b(‘bind tlic crest - 
line*, tin* pn'sence cd the* peaks cd K", tlaslu'ibrnm and Te*ram Kangri upon tlu* 

Balti waterslu'd <d tlie liulus is e\id(‘nc<‘ cd tlu‘ir n‘lati\c‘ yoiitli. 

The dim(*nsions and j)ositions <d all the* gie'at glac*ic*is are now known *, it 
is unlikeb' tliat anv new glacuo' will be* dis<’o\erc‘< in tlu* basin ol tlu* Imliis (or 
elsewliere in tlu* Avorld outside the |>olar ie‘gicfns) that will rival in magnitude 

the llispar, Batura, or tlu* Baltoro, Jbafo, or Siaehen-ldmo. Tlu* <l(*tajls <d' 
tlie g(*ogi'apliica] woik ace* b}' no nu*ans eomph*tc‘d, but tlu* explorations ol the 
last hmuln'd years liavc made kno^Ml tlu* main h*atun*s. Ida* Icngtli of tl.o 
longest g]aci<TS of tlu* Indus have abvady )m‘cji given in Cliapt<‘r J8 <d‘ this l)ook. 
TIu\y are as to Hows 


( .’lacic^r. 

Tribntnrv slrojiin. 

1 loin'll ( <»f fliioiit. 

licngth ill milcH. 

Siaclicn .... 

Nuhra ..... 

12,150 

45 

Hispar . . . . • 

Biafo , . • • • 

Ihinza . . . . • 

Shigar . . . • • 

10,600 

10,360 

38 

37 

Baltoro . . . • 

Draining the .slofjes of K* into 
the Shigar. 

11,580 

36 

Batura 

1 Hunza . . • • • 

8,030 

36 
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Jii 1900 six glaciers were surveyed by the JJimalayau geologist Sir Henry 
Jluydcu ; bis iiiaj)s and tlie marks he left on the rocks are a valuable record of 
tile positions occupied by liie snouts in 1900. Hayden’s glaciers were the fol- 
low ing ; - 

1. The llispar, Minapin, and the Yengutsa, all in Nagir. 

2. The Hasanabad in Hunza. 

3. 'I'he Barche and llimarche both of which feed the Bagrot tributary of 

the (jiilgit river. 

An account of Hayden’s surveys was published in the Records of the Geolo- 
gical Survey of India, July 1907, Vol. XXXV. 

An historic account of the Karakorum glaciers was compiled by Major K. 
Mason and juiblished in the Records of the Geological Survey of India, LXli, 
1930. 1’his is a comjilete and interesting record, and it will be of value in the 
next century. It shows that the observations hitherto made have given no 
conclusive evideiice as yet of secular change. The glaciers which are recorded 
in Mason’s [laper are the following: — 

(«) Five glaciers draining into the Hunza river, south of the Karakorum 
range : - llispar, Yengutsa, llopar, Minapin, Hasanabad. 

(h) h’oiirleen glaciers draining into the llunza river jiorth of the Kara- 
koi'um range {Anuyng the Karakorum Glaciers, by Mr. and Mrs. 
Visser) : tSasaini, Pasu, Batura, Ghutaligi Yaz, Lupghar Yaz, Morn* 
hil Yaz, Malangutti Yaz, Yarghil, Khurdopin, Virjerab, Parpik, Ku- 
ksel. North Maidur, South Maidur. 

(c) Three glaciers draining into the Shigar river south of ICarakorum range 

in Haltistan : Biafo, Punmah, Baltoro. 

(d) 'I'wo glaciers draining into the Nubra-Shyok rivers south of the Kara- 

korum in Baltistan Siachen, Mamostong. 

(c) 'I'hrec. glacims of the Shaksgam river, north of the Karakorum ; — 
Gasherbrum, Ordok, Kyagar. 

(/) Five glaciers of tlu^ Karakorum in Depsang : — Rinio, two branches 
draiiiing iiito tin* Upj)er Shyok river. Eimo, one branch draining 
into the Yarkand river. Chong Kuindan, Kulak Kumdan, Aktash, 
Lungnio-Chhc all four draining into the Upper Shyok. 

The Duke ol Abruzzi's expedition in 1909 took observations of the rate 
of movement of the ice in the Baltoro glacier (longitudinal). The velocity of 
the ice was lonnd to be 5 feet 10 inches in 24 hours. 

The imncifal tributaries of the Indus. — ^We have so far been treating of the 
Lulus itself, and we have now' to refer to its tributaries ; of these the following 
are the most important : — 

(1) the Ziiskar, (2) the Dras, (3) the Shyok, (4) the Shigar, (6) the Gilgit 
and (6) the Kabul. 
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The areas of the eatchnient basins drained by the six tributaries juay be 
approximately estimated as follows ; — 

Kabul river 36,000 square miles. 

8hyok river 13,000 square miles. 

Gilgit river 10,000 square miles. 

Zaskar river 10,000 square miles. 

Dtas river 6,000 square miles. 

Bhigar river 6,000 square miles. 

It helps us to realise the importance of the Imin.s when we consider that 
its Kabul tributary alone has a larger drainage !>asin ij> the mountains than 
any of the great Himalayan rivers with tht‘ exception of the Brahma jnitra. 

The Zdskdr. The, Zaskar rises between (he Indus and tlie Great llimilluyu 
range ; at its commencement it flows towards the range, as though it were going 
to pierce it, but it sweeps round through two right angles, and turning away 
from the Great Himalaya, it pierces the Zaskar rajige, in which it has its source, 
and joins tla^ Indus below Leli. 

From its source to I’adam (12.000 feet) the distance is 140 miles, and the 
fall is 4,000 feet (28 lec't per mile). At Fadam tlie Zaskar makes its second 
bend, and adopts its flnal direction towards the Indus : from Fadam to the 
Indus the length of the river is 90 miles, and the fall 2,000 feet or 22 feet per 
mile. According to Henry Strachey the main supjdy of water in the up])er 
part of the Ladakh Indus is derived from the Zuskfir river. 

The 21ms, — The Dras river ilrains the plains of Deosai by means of its two 
tributaries, the Shingo and southern Bliigar* : it also ilrains the mountain s1o|k>s 
north of the Zoji pass. Its tributary the Burn, start,-, like the Zaskar on a course 
towards the. Gre.at Himalaya, but <>ventually liends comiiletely round and flows 
away from the range. The Burn makes an extraordinary looj) at the base, of 
the Nun Kuu peaks. Dr. Neve writes that the Burn river, having cut a deep 
and narrow gorge at its bend, has become roofed in liy bouhh^rs and debris for 
300 yards. 

The Shyuk.~ The Bhyok is the best known of the Tibetan tributaries of tin- 
Indus, because its valley leads to the famous Karakorum pass, which has always 
been the connecting passage betw'cen India and Central Asia. 

The Bhyok rises behind the crest of the Karakorum range, and after cutting 
through the higher part of the range it joins the Indus near Kiris. The pas- 
sage of the Bhyok across the Karakorum is indicated in the longitudinal section 

of Chart XX. 

A theory has been ])ut forward that the watershed of the Bhyok is not part 
of the Karakorum range at all but that it belongs to the Aghil range. Th^s 


• Not to be confused with the northern Shigar river, which joins the Indns near Sktrda. 

Pi 
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question bas already been considered in Part II. It must be bome in mind 
that the Karakorum range ” is not in nature a narrow line, as it is shown on 
small scale maps, but a flat arch 00 or 80 miles wide. Its shape resembles the 
flattish arched back of a crocodile covered with small excrescences. Its height 
though very impressive to the traveller is small compared with its width. Chart 
XXKIV shows that the watershed of the Indus adheres to the crest-line of high 
Karakorum peaks from longitude 75"^ to 77°. On the other hand towards the 
south-east and towards the north-west the watershed appears to have been 
forced by the southern rivers to retire northwards behind the crest-line. Thus 
it is that on Chart XXXI V the watershed assumes the form of a curved bay, 
projec^ting from the Karakorum towards Turkistan, both from Depsang (long. 
78°) and from Hunza (long. 75°). When Ave try to account for these bays in 
the watc^rshed, it is advisable to adopt the simplest explanation that meets their 
case, and the simplest explanation is that these two bays have been created 
hy drainage* : in the central Karakorum the Bhaksgam river is collecting all 
the drainage from the I'lirkistfoi side of the range and carrying it into the Yar- 
kand river : on the two flanks tributaries of the Indus have cut back through 
the c.rest-line and have attracted some of the drainage from ihe Turkistan side 
of the range into the Indus. There seems no justification for introducing any 
Agliil range into this problem. The chart of Aghil rang(‘S publisluMl by the 

(Geographical Journal was clearly based upon a misconccqdhm for it placed the 

Karakorum pass in a valley between two ranges {Gcogra'phical Journal, Septem- 
ber 1929, and oth(*r numbers): the Karakorum ])ass is on the watershed of Ihe 
Indus, and it is the high<\st point of the road between India and Kashgar {Pro- 
ceedings of the Royal Society, A, Vol. 127, 1930). 

It was conji'cturiHl in 1907 that an Aghil range might be ruTining jiarallel 
to th(‘. Karakorum range on the north, but Filip])i’s and Wood’s surveys in 
nni showed this conjeclun* to be wrong. If there had Ikmmi anv such range, 

there would hav(‘ been a long tectonic trougli Ixdwaan} them, but then* is no 

such trough. On the Turkistan side of tin* watersh(*d betw(*en the ])eaks of 
K“ and (Jasherbrum th(*r<^ is the short drainag(* trough of the Bhaksgam, a tri- 
butary of the Yarkand river. And on the Indian side of tfie wat(*rshed then* 
an* the short drainage* troughs of J)(*psang and lJunza.t There is nothing abnor- 
mal in the'se alternations of drainage : the rocks out of which tlie mountains 
are built an* of various characters and types, and their differences affect the 
drainage. 


* TiivUos may imvp oxislod thrrt' niul in tho KnrnKnrnin before* they had been ia]>])e<l by the riverp, 

t (ieoiTraphers always etnleavour to adhere to the simple terms of oidinai-y Bpee< li. Their enilea\oiir to avoid leeli- 
nieal terms leads at times to sliglit misnmh'rstannin^'s. The MonI ‘‘range ” is at times employed in somewhat different 
ways, and the word “ trough ** is sometimes nse<J to denote a basin earved out by a glacier and sometimes a inneh longer 
basin formed in the crust between two ]iarallel ranges. The ’word “ trough *’ itself merely means a basin, however formed 
or flhapetl, and w'e have to appret into the I'.artieiilar kind of trough from the eontext. A teetoiue trough is « long trough 
formed betweou two y)arallel ranges, a drainage trough is the short trough ficmiped out of rock by ice or water. 
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The principal tributary of the Shyok is the Nubra whicli has its Si) u roe in 
the Siachen glacier. A further reference is made to tlie bSliyok in Chapter 26. 

Ihe source of the Shyok.- The principal sources of the Up])er iShyok river 
are the Rimo glaciers, which flow from the Karakorum heiglits into the Depsang 
trough. The Rimo glacier was indicated vaguely by Johnson u])on his map 
in 1866 , its first accurate survey was made by the Italian expedition of IS)J3-14 
under Filippi, and its relation to the Siachen glacim* was subseqiiently ex})lored 
by Daiuelli [Th^ Italian Expedition to the Ilinidlaya, Karakorum and Eastern 
Turkistdn (1913-14) by b'ilippo de Kilip{)iJ. Filippi showed that tins glacier was 
astride the Central Asian watershed, and that whilst two branches of it were 
descending the Indian side of the great divide and wtTc llowing into the Shyok, 
one important branch was llowing down the Turki siih* of the divide and was 
feeding the Yarkand river. Filipj)i found that one brancli of the Rimo was 
23l miles long. 

The course of the Upper Shyok,- Whilst the bay in the watershed at the 
source of the Shyok can be regarded as a result of drainage, and by uo means 
an abnormal result, the sudden change of course which tla^ Shyok river under- 
goes, as it rounds the nose of tlie Sasir ridge, is so remarkable that it can hardly 
be attributed to normal drainag(i development. It is jmt unusual iji the (Jarh- 
wiil and Nepal llijualaya, when a river is llowing down from the snowy c*rest 
of the Great Himalaya, to see it abriij)tly s1o])p(*d by an outer range and its 
course deflected at right angles. Rut there niv. unique features in the dellection 
of the Upper [Shyok. In the llinullayaaji outer lange will cioss the cours(‘ of 
a falling river at right angles and will dellect it through a right angle, but the 
course of the Upper IShyok river is dellected near the. towm of Shyok, not mereJy 
through a right angle, but almost through lw’<i : above its kiu^e-liend tlu*, course 
o! tlie Shyok is front the NNW.: ludow its knce-lumd its coursci is to the MW. 
Another peculiarity that separates the case of tlH‘. Shyok from those ol th(' ilimii- 
lavan rivers is that, whereas tlie latter though stopjxMl and ileilechal for a time, 
do ahvays after a short run find a i)assage through tlu^ blocking range, tlu^ Shyok 
finds no jiear ])assag(^ of escaj>e. At its knee-bend it is bloclo'd by tlu? Ladakh 
range, and for nearly 200 miles it is (onlined to its new course by this range, 
which it is unable to penetrate until it joins the Shigar river at Skardu : the 
Ladakh range here is 19,000 to 20,000 feet high. 

It is a curious fact that the Nubra the. great tributary of the Shyok follows 
a coursi? ])arallel to the Upper Shyok, and flows into the lower Shyok in a direc- 
tion op])osed to the latter (Chart XXXIV). When tributary streams are op- 
posed to th(i flow of their main river, they give rise to the idea that the latter 
must at no very distant date have flowed in the opposite din»ction to its present 
course, and the conjecture is permissible that the whole Shyok river flowed at 
one time into the Pangong lake and joined with the u{)per branch of the Indus 
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ill piercmg the Ladakh ranj-e at Thaiigra (Ilanie) between Nichung and Chuinik 
(Chart XXXI V). 

'J’hrouglKjul the llinialaya when a river turns and pierces the range that 
lii.s been confining it, it is generally found that before it cuts its gorge of escajie 
it is reinforced by another river flowing from an opposite direction. When 
therefore the Indus abandons the northern flank of the Ladakh range at Thangra 
(Ilanie) and outs a gorge across it, it is reasonable to look expectantly for some 
reinforcing stream, and finding none our eyes are attracted on the map to the 
two branches of the Shyok river and to the Nubra river all pursuing courses, that 
now seem irregular and contradictory, but that do still aim for the Thangra 
^Ilanie) gorge, although they no longer reach it. 

The northern, tihigar.--T\\c northern Shigar river drains the southem slopes 
of K* and collects its main waters from the Hiafo, Haltoro and Chogo Lungma 
glaciers. 

The Gilyit. — 'ITk* Cilgit river has two principal branches, the Gilgit and the 
Hunza ; both branches have pierced the Karakorum-IIindu Kush range, and 
both now drain considerable areas behind it. The Gilgit is the more westerly 
branch, and has its sources near the Darkot and liuroghil passes of the Hindu 
Kush. 

The ranges of the Hindu Kush.- The names Karaki'rum and Hindu Kush 
are ap|)lic<l to difl’erent portions of the same great mountain range : the actual 
meeting point of these two names cannot bi* based upon thi* authority of tlie 
local inhabitants. Neither of these names is a Hunza or Gilgit i name : the 
name Karakorum was first applied to the range in lialtistan, ami as the same 
high range was found to continiK westwards into Hunza, surAeyors continued 
the name along it. 'I’lie name Hindu Kush lias for centuries heen applied by 
Afghans and ('hifrrdis to the great range of Afghanistan and Chitral, and when 
surveyors found that this high range was continuing from Afghanistan to Hunza 
tliey naturally <>xtend('d the name along it. The Chahardar jiass over the Hindu 
Kush north of Kfibul is .‘100 miles from the Ihiroghil jiass over the llimlu Kush 
in northern Chitral. 

The Karakorum ami Hindu Kush ranges meet in llunza-tiilgit. I'he peoples 
of the Karakorum difl’i r in race ami language from the jieojiles of the Hindu 
Kush. Alexamler the Great and the Einjieror Bilbar crossed the Hindu Kush, 
and their crossings are famous in history, but their historians knew nothing of 
the Karakonmi. In 1856-05 a scientific school of surveyors majijied the Kara- 
koruni from Tibet to Hunza ; in 1879-96 a military school mapped the Hindu 
Kush from Afghanistan to Gilgit. It was only in 190C that the Trigonometrical 
Survey became convinced that the Karaktirum range, entering Hunza-Gilgit from 
the eastt was the same high earth-fold as the Hindu Kush range that was entei- 
ing Gilgit-Hunza from the south-west. The. range that runs from Tibet to 
Afghanistan is therefore one, whilst the names attached to it are two. 
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ihe idea of a Northern and a Soutliern Hindu Ivntih range was hasiul by 
the eminent soldier surveyors, Colonels ILddiih, Woodtliorix' and Wauliope upmi 
the observations which they made diiriu)^ the Afghan war, 1879-80 and during 
the subsecjuent boundary conunissitms. iloldieh thought tliat the highest peaks 
were standing on a forward alignment in Iront ot the watershed range. (A)lonel 
Lewis, who was iji charge oi tlu' reccuit survey «»f ('liitnll, and who had greaiter 
opportunities ol studyijig clos^dy the topograpliicjil details of tie* Hindu Ivush, 
is of opiiiii/n that the watershed and the highest [)eaks all belong t(» om* range. 
In forming this opinion he is taking a l)road \i('W of tlu‘ great rangi^ as a wliolo. 
Colonel Lewis writes, '‘The high peaks of 'ririel! Mir, Istor-o-Nal, and Sar istragh 
^'though not- on the* watruslaal are so (*losr to it, and joined Lt it h\* such high 
‘‘ridges that thenwan Ih‘ no (jiu'stion about their Ix'longing to the original range. 

Tla^ two-fold elniraetei of tlu‘ Hindu Kush rang(‘ was ludd by Iloldieh and 
Wauhope t-<» realised and understood b}* the haal inhabitants, Uu the lattm* 
have reganhal the two passes, the Haroghil (j:^s4(>0 leet) and tin* Darkot (15,380 
feet), as crossing the Hindu Kush, and in literature thes(‘ passc‘s havt* been attri- 
buted to the Hindu Kush. Hut they are on (lillVuuit and paialhd rang‘*s, the 
Haroghil Ixdng 1! mill's north of lla* Darkot. (olonid l/ewis writivs. “'The. 

“point is this: so long as th(‘ name Hindu Uaj was not. in iistn it was natural to 
“ consuhu* the two rang(‘S ( arrying the Haroghil and Darkot passrss as part, of tia* 
“Hindu Kush: ])ut if tlie name Hindu Haj is to l)e introduced, then I think it 
“ slioiiid extemd tlirntigh the Darkot pass”. 

The llindfi Raj Ramje. dlolonel VVoodthorpe tells us that the name Hindu 
Raj was applied by (.-olonel Tanner to the lofty chain of peaks south of the 
Shandiir j)ass, se]ia,rat)ing Chitial and Yasiii from the Swait and Ha.njkora basins. 

Colonel Lewis piefers to extend the name noith-cast- wards to e.ovm- the 

whole range from the Lowaaai pass througli the Darkot pass, making its juiietion 
with the Hindu Kush and the Karakorum ranges at the head of the Yarkhun 
river. The Hindu Raj as thus deliiied foims the southean and eastern boundary 
of Chitral. ft crossed by the important passes of Lowaiai (10,528 f<;et), 

Shandu.: (12,250 feet) and Darkot (15,380 feet) besides otliers of less renown. 
It rises to many peaks of over 21,000 feet. 

There are other names applied to jjortions of this ruii{ 4 e north of th(5 Shaiuluc 
pass, such as Shandur, Mashabar, and »!>akiz .farab. 

Though existing smiill scale »nai)3 shew it as inteirupted at the Shandiir 
pass, yet the range is well shewn on the older quarter-inch maps as a formidable 
physical feature. It is of the grejiter importance in that it forms the natural 
fence closing in the south and east of the (Jhitriil valley, shutting its people off 

from the tribes of Yasin and Swat. Both geographically and geologically this 

range is worthy of a name as whole. 

Woodthorpe, in 1886, defined Ohitral as including Yasin and the Kataiubar 
and Ghizac valleys, which drain into the Gilgit river, and said, “ Practically 
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“speaking, Oliiiral includes everything between the Hindu Kush and the Hindu 
‘‘ Ilaj rajiges.*’ Under modern conditions Cliitriil has no political connection with 
Yasin, a.nd witli tlie new definition of the name Hindu Raj, Chitral is still enclosed 
by Uu'se two gieat j*anges. 

The origin of the name Hindu Haj is obscure, and lias been referred to in 
(-baj)ter 4. It setmis out of place now amongst the Muhammadans of Chitral 
and Koliistan; ])ut many ('-ountries possess geographical names that have origi- 
nated under c.onditions that have ])a.ssed away. Tanner in 1883 writes that 
the Muhammadan p(‘ 0 ])le of Dardistan were all Buddliists seven generations 
ago. Tlie name may l)e accepted as a relic of tlie past. 

During work oji tlie Darkot |>ass a 8uivey /Jnddsi fell into a glacial crevasse 
and l>rok(*. liis h‘g and jaw ; tlie crevasse was so deep tliat his extricatioji was 
dillicult. Eoitunat(‘ly (aptain (oldstream, Indian Medical JServire, was with the 
Surv(‘y detachment, and h(‘ was abh^ to raise tlie /i/ialdsi by ro]K‘s out of the i((‘. 
He r(miaine(l on tlie pass for a, W(‘ek until th(‘. l‘h((l(lsi was lit to l)e moved. Cap- 
tain Coldstream was th(‘ son of Colomd \V. M. Coldstream, whose loim s(‘rvic(\s 
in charge of th(‘. Ma[) ihiblication Ollices in Calcutta have biam of so much vahu‘ 
t<» tli<‘ Surv(‘y. 

Thv (jUtcitrs of ihr lliiulv Khs/l \vvy little was known of tla^ glaciers of tli(‘ 
Hindu Kush, until tlu*. Chit nil Surv(‘v was carried out imd(*i* (blomd l.ewis in 
n)27-31. In the (hmiMal R(‘port, Survey of India, He2S-L^‘J, tl.u' Suive\(»r 
Ceneral wrol(» that this survey recpiii'ial (*areful organisation ami considerable 
enterprise, as (dlicm’s and surveyors with n(» e.xjieriimcc* of high-climbing had to 
obs(UV(‘ from stations well ovtu* 18,000 feet. \V(‘Sl of 41’ricli Mir, Lieutenant 
Cadell, ILL., obscMVed for 1 riangulat ion at stations on the wat^ushed, 10,7o0 
le(‘t and 18.^230 feet high. North-east of Tiricli Mir, Lieutenants D. M. Jhiin, 
ILK. and I. II. R. Wilson, ILE., and Sul)-Assistant 8u])erint(*nd(mt ( liiragh 
Shrdi ol)S(‘r\(‘d a» many stati(.iis abov<* J8,('*00 haT. 

Lieut. Ihirri, who has Iri'cn nMcntly kilhal when mountain-climbing in Kash- 
mir, ri'aclii'd lO.ilOO h‘et on Luni /(»m, and observml at 10,0-10 feid on (’hajrak- 
gark, and at 18,210 fe(4 on Shahbang. Jiirnit. Wilson o])ser\c<l at 18.750 Jeei 
(Shahbang). Sub-Assistant Su]KMintendent Chiragh Slulh showed himsell a cour- 
ageous rmarntairu'er : h(' tiiangulateil fr*om I'liar’gab (10,400 fe(‘t), from t'lia])ak- 

gark (1!),040 fi'et), and Karambar (18,800 feet). Colonel Jawv is writes, It must 
‘‘ b(M’(‘nH‘mb(*nMl that it is the tem|)erature and the rainfall that govern tlie lieiglit 
*‘of the snowlin(‘, and influence the climbing vliflicidties. In the Hindu Kush 
‘‘ the average snowline* is about 17,000 leet : this is a good deal lower than in the 
‘VKarakorurn. li we omit from consideration the lack of oxyg(*n, a jreak of 10,000 
“feet would correspond to one of 21,000 feet in a range where the snowline is 
“ 19,000 feet.” 

Near Tirieli Mir the Hindu Kush waiteivshed lias been moved northwards on 
maps 10 miles by the new survey : this error in the old maps has been due to the 
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assumption that the higher peaks were aetiially oi> the watershed here, wliereas 
three large streams, Atrak, Ziwar, and Uzlmu were found by liewis to have eut 
back consiiierable distances : these liinder valleys contain large glacier systems 
not previously known. Ihe ujijier ami lower Tirich glaciers, “if connteil as 
one glacier which they must have been until recently " (Lewis), are 18 miles 
long . the Atrak glacier is 18 miles long. 'I'he longest glacier snrveyeil was 
the Chiantar, forming the source of the Yarkhun (t'hitral) river: the t'hiantar 
is 21 miles long. The Kotgaz is 12 miles long. 

Ihe Karambar glacier is Hi miles long, and not b, as hitherto believed: 
it has its sources on the peak 23,434 feet, and joins the main valley at its ea.stern- 
most bend. 

There arc 3 transver.se glaciers which dam tlu'ir main valh'y, the Karambar 
is one, and the other two are known locally as ('hhatibtti (meaning “ there will 
be a lake ”). 

Colonel Lewis estimates tla^ length of glaei«‘rs that have been recently sur- 
veyed, (o)nitting all glaciers kss than 4 miles in length) as. 


in the Hindu Kush 
in the Hindu Raj 
in the Karakorum 
on the Haramosh ridge 
on Nanga Parbat 


370 miles 
510 miles 
80 miles 
50 miles 
CO miles 


Total 


1,1 (K) miles 


The large glaciers counted above form about one-third of the total number 
of glaciers surveyed : the remaining two-thirds are the glaciers of 4 miles in 
length and less. 

Floods . — The Indus, like rivers of the Ilimrdaya, is subject to sudden and 
extraordinary floods : the.se are due not to excessive rainfall but to the. damming 
of the river by landslips or glaciers. 

In December 1840, a side of the hill known as the ilattoo Pir fell into the 
defile of the Indus at the base of Nanga Parbat, and formed a dam 1,000 feet 
high. An immense lake was created behind the dam, the water in which became 
at one place 900 feet deep ; at Bunji the water rose to the level of the fort, 300 
feet above the bed of the river; the lake being nearly 40 miles long reached al- 
most to Gilgit town. For six months the waters were held back by the debris 
of the fallen mountain, till they rose to the level of the top of the dam. The 
dam then bur.st, and the lake emptied in one. day, the immense volume of water 
rushing down to Attock. (This account is given on the authority of Colonel 
Montgomerie. Mr. D. Fraser in his “ Marches of Hindustdn ” attributes the cata- 
clysm of the Indus in 1841 to the damming of the river by a glacier). 
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In 1893 a tributary of the Ganges was dammed at Gohna by the fall across 
its course of a mountain side. That there was no loss of life, when the dam 
burst and the lake emptied, was due to the many precautions taken by the 
Government. 

In 1926, 1929 and again in 1932 the Upper Shyok river was dammed by a 
glacier protruding across it. In 1932 the dam was 400 feet high and a quarter 
of a mile in thickness. Great apprehensions were then felt for the safety of the 
villages in the mountains, and even for those in the Punjab and Sind. When 
the glacial barrier burst, the Indus at Skardu rose 28 feet in forty minutes. That 
so little loss of life occurred was due to the elaborate precautions taken by the 
several governments concerned. 



THE GLACIERS AND RIVERS OF THE HIMALAYA AND TIBET 


2B5 


CHAPTER 26. 

THE CENTRAL ASIAN WATKll-l’AlM'ING. 

Ihe seven preceding chapters of this book Itavc been dcvotevl to the rivers 
that flow down from the Tibet higlilands into India. In this chapter the rivers 
will bo described which flow dowji from the Tibet highlands into Turkistan. Of 

the Indian rivers the Indtis is the only one which through its tributaries drains 

the Central Asian watershed. Th** closed lake ba.sin of 'I'ibet intervenes between 

the other Indian rivers and the rivers of Turkistan. 

The five rivers that flow northwards fnun Tibet into the desert of Turkistan 
are known by the following names (from west to east) 

1. Yarkand river (Tilrlm). 

2. Karakash. 

3. Yurungka.sh. 

4. Keriya. 

5. (/herchen. 

Chart XXXV has been drawn to illustrat** the primary water-partings. 
The highest ranges of mountains are shown by dotted lines with heavier <lot8 
at intervals to symbolise' ])eaks, and the main water-])artings are shown by black 
continuous lines. In places where the highest range* forms the main water- 
parting, a dotted line and a continuous line have been drawn sule by side. The 
water-parting between India and Tibet has been shown by a double line. 

In Chart XXXV the areas marked A and 1) are draine<l by tlm tributaries 
of the Yarkand (TilrTm) river that ri.se in the I’rimiis and 'I'ien Shan : the area 
marked E is drainetl by the tributaries of the Yarkand river that rise in the 
Karakorum range. 

The areas marked B and C and 11 l)elong to the basin of the Indus : and 
the areas F and J are drained by the Karakash, Yurungkash, and Keriya 
rivers. The areas Z, K, and L belong to the Sutlej drainage, Z representing 
the Manasarowar basin. The areas M, N, P and R are drained by tributaries 
of the Ganges, and the area S by tributaries of the Brahmaputra. 

This chart XXXV emi)ha.sises one .significant coincidence. In the Punjab 
the Great Himalayan range is the Himalayan watershed, but in Kumaun, Nepal 
and Assam it is not so. The range ceases to be the watershed just west of the 
point K on the chart ; at the corresponding jHjint H, north of K, the Karakorum 
also ceases to be the watershed. At K the Himalayan watershed moves from 
the main crest to a lesser range in rear, and at H the Karakorum gives place to 
the Tibet lake basin. 

The Yarkand River. 

Judged by volume of water the Yarkand river is the only one of the five 
rivers of northern Tibet that can be classed with the Himalayan rivers of India. 

q2 



266 


THE GLACIERS AND RIVERS OF THE HIMALAYA AND TIBET. 


The Yiirkaiid river lias its sources in the glaciers of the Karakorum range. North 
of tL<! Karakojum the Y'arkand rher has two main brandies, the Naskam and 
Shaksgaiii. 

Jn 1!H3-14 tile Italian expedition under Filippi made the surprising disco* 
very that the Hinio glacier was astride the Central Asian watershed that on 
the Indian side of the watershed this glacier was feeding the yiiyok river, and 
on the Turki side it was feeding the liaskam. (Colonel Wood’s lieport on ea> 
2 )lorations in tjie Karakorum and Yarkand Valley^ 1922). The w’atcrshed ridge 
of the Depsang-Karakoruni, which is the ridge crossed by the Karakorum pass, is 
the Shyok-Haskani divide : it is the Central Asian Watershed between H and F 
on Chart XXXV. 

The ►Shaksgani branch of (he Yarkand has its sources in the Urdok, 
Kyagar, and Casherbruni glaciers of the Karakorum (Kecords, (Geological- Survey of 
India, LXII, p. 203), and it drains the Central Asian watershed at E, Chart 
XXXV. It was surveyed by Major Mason in 1926. {Eaploralion Sltaksgam 
Yalley ; I'ecords, Survey of India, XXII). The Shaksgani river, (called also 
Oprung) follows a long course north of the Karakorum jiarallel to the course of 
the Indus in Ladakh : under the name of Zarafshan, it passes through the Kun- 
lun mountains at their north-western termination, where they abut against 
the meridional range of Muztagh Ata. It Hows across the Takla Alakan desert 
pa.st the city of Yarkaml, and after it has been joined by its Kashgar tributary 
it is known as the Tarim river. Like the river of Chitifil the Y^ukand river 
flows under many dillerent local names, which are at times confusing. 

Thk Karakash. 

'I'he Karakash river has its western sources in the Dcjisang-Karakonim 
immediately east of the Haskam. In the Dcjisang there exists a waler-jiarting 
line between the Karakash and the Shyok river basins, which is part of the 
Central Asian divide, but further east the .sources of the Karaka,sh are on the 
ridge that borders the closed lake basin of Tibet. The following extract from 
a letter from Mr. Shaw, written in 1870, describes the place where the drainage 
of the Shyok and of the Karakash meets the chnsed basin of Tibet, Chart XXXV. 
Mr. Shaw wrote to Sir Roderick Muichi.son as follows {Proceedings, P. G. S. 
XV, 1870-71):-- 

“ What was ruy astoni-slirnent after walking a few yards to find .some water 
“ trickling we.st wards towards the inouutain.s. I had, therefore, already ])assed 
"the imjKTceptible waterslaal between the great river sy.stems of the. Indus and 
“of Central Asia. Leyond the lake we had ju.st pa.ssed, the waters feed the 
“ Karakash ; while the trickling .stream which I had reached irierces the great 
“ limestone rarrge, and much augmented orr the way runs through rocky gorges 
“ into the Shyok, which is one of the chief sources of the Indus.” 
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Ihus the great water systcius of soutliern ami of Central Asia are here 
“separated by no gigantic mountain range, but merely by a few yards of level 
“ sand, at a prodigious elevation it is true.” 

In 1901 Sir Aurel Stein surveyed the couisi> t)f the Karakash, where it 
breaks through the northern ami southern Ivunlun I’anges. Tlie long longi* 
tudinal troughs of the Karakash illustrate the dilliculty which the river had 
in finding an outlet into the desmt of Takla Alakain The Karakash is fed 
by glaciers east of Depsang and by others in the Kunlun. 

The VcKrNCKAsji. 

The Yurungkash has its sources in the glaciers of the Kunlun. It drains 
a trough, 100 miles long, between the two snow-ca|)|ied ranges t>f Kunlun, 
before it finds an outhT of escape m-ar the ]ieak of Aluztagh feet), the 

highest peak of the Kunlun (Chapter l(i). The glaciers nf the ])eak of iMuztagh 
contribute to the flow of the river. 'I’he course of tlu' Yurungkash through 
the Kunlun range was surveyed iji JtKil by Wr Aurel Stein with characteristic 
thoroughness. After tlie Yurungkash has emerged from the mountains, it 
flows by the city of Khotan, and in the desert it unit«‘s with the Karakash river. 
The united stream is known as the Khotan Darya. 

The Kkhiya hiveu. 

The Kenya river rises in the glaciers of the South Kunlun and cuts its way 

through the North Kunlun range near and east of the high snow ])eak of IJhazi 
Kunghak. In the, desert it passes the towji of Keriya. It is a smaller river 
than the Yurungkash. 

The Chekc'hen juveu. 

The Clierchen river rises in the trough between the South Kunlun range ami 

the Astin Tagh range. It emerg(‘s from the Tihet moimtains miles emst 

of the Yurungkash (Chapter Hi). 

The lake basin of tlie Tihetan jilateau is narrow at its western extremity 
in Ladakh, and it gradually he<'omes wider further east. Of the rivers men- 
tioned in this cha])ter the Yarkand is the, westernmost and the largest ; its 

basin is in contact with the basin of the Imius, and its sources are. on the water- 
shed of Central Asia. The Karakash, east of the Yarkand, is a smaller river 
than the Yarkaml, but its basin is still in contact with that of the Indus, and 
some of its sources are still on the Central Asian watershed. Tlai Yurung- 
kash is smaller than the Karaka.sh, and the Keriya and Cherchen are smaller 
still. The five rivers decrease in volume from west to east, as the Tibetan plateau 
widens; and their .steady decrease in volume gives rise to the conjecture that 
the Tibetan plateau becomes more and more of a harrier to the moisture Irearing 
currents from the Indian ocean, as its width increases. If this conclusion is 
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correct, it would a^Jiiear that the rainfall of Northern Tibet comes from the Indian, 
ocean, and not from the Pacific or Arctic, or from the Mediterranean sea. 


The Lake of Lop Nor. 

The following reference to the Lake of Lop Nor was made in this book in 
the 1907 edition, page 121 : — 

“ The rivers of Tarim empty their waters into the lagoons of Lop Nor (see- 
frontispiece to Part 1). Sven Iledin has shown that whilst these lagoons are 
getting choked with sand, the desert on their north is being excavated by wind r 
their water, he says, will ultimately overflow and seek the lower level. 'J'his 
has happened before, and in 265 A.D. Lop Nor lay considerably north of its 
present position. As the lakes move, so do the vegetation, the animals, and 
the fisher-folk ; and Sven Hedin calls Lop Nor the oscillating pendulum of 
the Tarim river.” 

It was in the year 1900 that Sven Hedin had first discovered in the northern 
part of the desert the ruins of a former town ; these ruins were 70 miles north 
of Lop Nor. In one of the ruined houses he had found manuscripts which had 
revealed the fact that this old town was Loulan. 

In A.D. 265 Loulan had been a flourishing city near the lake of Lop Nor : 
and in those days a great road, used for the transport of silk merchandise, passed 
through Loidan from Pekin t(j Rome. At a later date the '.rarim river had 
changed its course, and the lake of Lop Nor had shifted to the southern part 
of the desert. Deprived of its water Jjoulan had become a deserted ruin, and 
the road to Rome had been abandoned. 

In 1903 after having undertaken levelling operations across the desert from 
south to north, Sven Hedin recorded the following prediction {Central Asia 
and Tibet, II, 174) - 

“ I am convinced,” he wrote, “ that in a few years time the lake of Lop Nor 
“ will be found in the locality where it was formerly.” 

In 1905 he again wrote “ It is not too bold a thing to say that in a short 
“ time the river Tarim must go back to the old Kuruk-darya bed.” “ It is merely 
“a question of time: the river will be forced to return to its northern bed. The 
“lower limb of the Tarim river oscillates backwards and forwards like a i)endulum, 
“the periodic time of each oscillation amounting to 1,500 years.” 

In 1921 the Tarim river did swing back to it« old bed of A.D. 265, and the 
lake of Lop Nor began once more to shift northwards (.Across the Gobi desert, 
by Sven Hedin, translated by H. J. Cant, 1931). When Sven Hedin first made 
his predictions in 1903 it was thought that he was basing them on insufficient 
data. Rut the fulfilment of his prophecy shows now that his understanding 
of the problem had been correct. 
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Ihk spelling ok the name Kaka-Kash. 

Geographers have always spelt the name Kara-Kash as Kara-Kash, whilst 
linguists ha\e sj)elt it as Qara-Qash. The letter Q is common in Turki and 
Arabic words, bir George Grierson writes, “ In Shaw's dietionary of Turki 
there are 24 pages of words beginning with Q, and nearly all these are pure Turki, 

“ not borrowed from Arabic.” Shaw’s dictionary was published half a ceiitury 
ago but the early geographers (relying upon the pronunciation of the Txircoiuans 
and upon their own understanding of that ])ronunciatit>n) s})elt the name as 
Kara-Kash. When a name bectmies established in history and geogra))hy, it 
is difficult to break away from it. The trouble is due to the existence in Arabic 
and Turki of two distinct K sounds; when these sounds are converted into 
writing, they are kept apart by the us** t)f different K symbols. Jn Kuroj)eau 
languages there is only one K symbol. It would have been sim})ler for geogra])hy 
if linguists had invented a second Kuro])ean K for pur})oses of transliteration, but 
instead of adoxjting this course they fell back u))on tin* exj)edie)it of making the. 
European Q serve for the second Turki Iv : this employment of the letter Q 
is of use in dictionaries and translations, but it has not been altogether advan- 
tageous upon maps. Transliterators, who are guided only by rules may not 
appreciate geographical difficulties, but linguists do recognise that in geogra])hy 
there is an historic side to these questions as well as a, scientific side. A certain 
amount of resentment was felt some )ears ago by army officers when the name 
Kandahar was spelt upon a map as Qandalulr. 

In his maps of Tibet and Turkistan, 1918, Sven Iledin s])elt the name ns 
Kara-Kash, and in his Memoir on the maps of Chinese Turkistan, l!)i2.'), Sir Aurel 
Stein spelt the name as Kara-Kash. Roth these authoritie.s were Turki linguists, 
and both thought it advisable, to adhere to the traditional geograjdiical s])elling. 
In this book I have followed their examph; and have used the letter K. 

In Turki the prefix Kara,, meaning black, is common ; there is the Kara-Kul 
(Qara-Qul) lake, meaning the stormy lake, and the Kara-Kash (Qara-Qa.sh) 
river, a poetic name meaning ” black eye-brows.” If the. name Kara-Kash 
were standing alone, geographers could accept the sjielling Qara-Qash. Hut 
the Kara-Kash river rises near the Kara-Korum jiass, and it seems inconsistent 
to spell Kara-Kash with a Q, and Kara-Korum with a K when the two names are 
close together on the map. 

The Karakorum pass has been one of the beat known passes in Asia for 
many centuries : its name is pronounced in India with the ordinary K : Indian 
surveyors who have crossed tliis pass pronounce its name with the ordinary K. 
The name “ Karakorum pass ” is now an Indian name, and has become Indianized. 
We. have to recognise and accept the Indianized forms of border names. The 
Survey of India cannot spell the Indian name Kara-Korum in such an unnatural 

way as Qara-Qorum. 
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But the arguments adduced in favour of the spelling Kara-Korum do not 
hold good in the case of the name Kara-Kash. The Kara-Kash river is beyond 
the watershed of the Indus, and is not an Indianized name. The only argu- 
ment against spelling this name as Qara-Qash is the argument of consistency : 
but 1 do not think that Indian geographers can press the argiiment of consistency, 
for if they do so, they will be ousting the symbol Q from I’urki geography. If 
we insist on spelling Kara-Kash with the ordinary K, because Kara-Korum 
is spelt with a K, we shall have to carry consistency further and spell Yurung- 
Kash with a K instead of Yurung-Qash : and so we shall be led to spell the 
Kara-Kul lake with K instead of Q. 

I think therefore that we should continue to spell the border name Kara- 
korum with K, because it is now an Indian name, but that we should spell the 
Turk! name Qara-Qash with Q, because it is on the Turki side of the border. 
This solution will I think meet with the approval of linguists. 
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CHAPTER 27. 

THE HIVEli-dORciES OK THE IIIMAI.AVA. 

I hero is hardly a inoimtain ran^o in Asia tluit lias not lu'cn cnl across hy u 
liver. A livor which has been Howing for miles alonj^ an o|M>n tronjih between 
tw'o parallel ranges will suddenly laaid and [liereinjf one of flu' ranji;es will esi'ape 
through a j)reci])itoiis gorge. (77/e Ihrvr ralh'i/s of the JJ itiulhii/os, an (ahlrc.ss lo 
the Manchester Geographical Socidg, by K. I). Oldham. The crolalion of 

Indian Geography, by 1{. I). Oldham, Geographical doarnal, March, ISiM.) 

I he lengths and depths and lorms ol tlie stn|)endous gorgi's, through which 
the rivers of Asia pass the mmintain ranges, have /'xcilc'd tin* wonder of all travel- 
lers who have seen them ; the extraordinary mwrowness of Iht* deiiles, the per- 
pendicularity of tludr walls and the immense <lilh>renee of altitude between the 
beds ol the rivers and the jieaks towering immediately above them havt> given 
to these wonderful chasms an absorbing gt'ographical interest. 

In many instances a range is fouml to possess the same form and character 

on the two sides of a river-gorge intersi>cting it, but in others it appears to 

undergo a eom|)lete. change. No ililTercnce can be obsiuved. for example, in 

the shape or height or alignment <d the J’Tr 1‘anjrd range on the two sides t)f the 

gorge of the Jhelum, and the (.Jr(*at Himrdayan rang/* itself does not change 

its form at the. passage of the Arun Kosi. Jfut at its inteiscctioji by the iSuth'j 

the change in the great range is .so complete that if is ditlicult to uaie a con- 
nection between the mountains on either side of the gorge. 

Many controversies have arisen over the origin of the great river-gorges. 
A century ago the explanation generally accepted was that cartlnjuakes or other 
convulsions had jiroduced long fractures through the mountains, and that the 

rivers had found tlaur way along the cracks ; but s\d».sc(pient examinations of 
rocks below the beds of gorges so fre/piently showed no signs of fractures, that 
it is now gcMierally acknowledge<l that the gorges have been slowly carvisl by 

the rivers themselves during tin*, course of ages. 

Though, however, the deiiles of many rivers are unconnected with trans- 

verse fractures, yet a certain few, among which the Alaknanda is one, are now 
known to follow the lines of geological faults; even in the.se cases, however, the 
«or<res have been carved mainly by water and an original .structural weakness 
was merely the determining cause of the position of the gorge in the beginning. 

A <mrge may be carved by water aero.ss a range in many dilTerent ways. 
Firstly, as a new-born range is rising slowly out of tla* ocean, it may b(‘ cut across 
at intervals by the sea and divided into a series of islanils ; the channels cut 
thus in early times may subsequently devclo]) into river-goTges. Secondly, the 
snow and rain falling on the front sloj)es of a range may create glaciers and rivers, 
which slowly cut back by head-erosion and eat through the mountains. Thirdly, 

B 
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tlie SHOW iijKl ice accumulating on the civst may gravitate towards the lowest 
jaiints of tlie raugts and thence flow off in opposite directions and wear away 
the rock on both flanks .simultaneously. Fourthly, a river may be antecedent 
or older than tlie mountains, and have maintained its path across the latter as 
tliov ros«‘. Fifthly, the. flow of a river may be dammed by the rise of mountains 
across its path, and the wateis of the lake so formed may eventually overflow 
ai.d carve a gorge across the barrier range. 

From classificatious of the known gorges of Asia geographers were led to 
believe that the drainage of numerous mountain basins has been clammed by 
the ri.He of recent ranges and that the imjuisoned water has risen and overtoppd 
the crests and has eroded narrow channels iii its escape. But owing to the entire 
alisence of lacustrine deposits, geologists have beoi unable to accept this explana- 
tion. In view of the differences of opinion that are now existing, we cannot 
presume in this paper to put forward any theory accounting for the jircsence of 
the gorges. The counses of rivers across ranges may have originated, some 
in one way, some in aimther, and even a single gorge may have been partly 
due to ojie cause and jiartly to others. “ Nothing can be certain till the topo- 
gra])hy and tin* g«“ology are better known {vide The Valleys of (he Himalayan, 
by B. I). Oldham, Geographical Journal, K<ivember, 1907). 

The charts of rivers bring honui to us how difVerent arc tlu* fojins of basins. 
On the one hand we see the Kosi, th»‘ Karnali and the Gandak j)os.seF.sing 
numerous branches and draining immen.se lengths of the snowy range, ajul on the 
other we witness the Sutlej a branchless trunk issuing from Tibet and draining, 
a narrow tran.sver.se zone of the Himalaya. 

'I'he following table shows the heights of the beds of the ]irinci]ml gorges 
through the Great Ilimrilayan range and the widths of tliose gorges at certain 
heights 


'I’ABI.K XV. 



of tetl t)f 
in fert near 
tlie n\i‘< of 
the ran ire. 


! 

A\t*raj?e fall 

Pviver ^ovgav. 

Witlth tif J*el\vern ooimnnniUnLr |iefils‘«. 

per mile from 
jienk to bed. 

i Kiili (tjiiidnk . 

.ynoo 

12 niilfs at gt.OtMl feet 

5,167 f(‘et 

Blioto Kosi 

5,0U(> 

1(1 miles at 2(),0(J(i feet 

.“^.OOO fc<*t 

Bliagintihi 

7,000 

11*5 miles at ‘JO.OOO feet 

2,261 feet 

Dudli Kosi 

ifi.om* 

h\ inile^s at 2‘J,(KHI feet 

857 feet 

Sutlej 

0,000 

0 miles at 20.(X)(-) feet 

2,-l4+ feet j 

Trisvlli Caiidak 

e.otKi 

K) miles at 10, OCX) lent 

1,623 feet 1 

Buri (landak . 

7,000 

18 miles at lOAXXi feet 

1,. 3.3.3 feet 

Kali 

O.OtXt 

() miles at Ifi.dOO fret 

2,.333 f,.et ! 

j Oori 

lO.lMXi 

(> miles at 16,tK)(l fret 

2,000 feet I 

Anin 

6,000 

1-t miles at 16,tMKi feet 

1,429 feet j 

j TTstu 

O.otxt 

25 miles at 16,(X)0 feet 

800 feet j 

1 Alaknanda 

1 

i 

50 mil<‘s at 16,000 feet 

666 feet j 
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IhE proximity of high PFAK8 TO UKKP GORGES. 

The passage of a river across a range lias been ol>servetl to oeeur in many 
places near the highest poiiit of the range, but our knowledge of the Himalaya 
mountains is insufficient to justily any statement of a general law’. Some 
supreme summits do not appear ti> stand on the edges of transverse gorges, and 
some of the gorges do not appear to have been cut on the Hanks of great peaks, 
yet proximity has been so often noticeil that it must now be regarded as a pheno- 
menon deserving attention. 

It may be that the great outbursts of gramtc\ which go to birm the higli 
peaks, are frequently acccunpanied by lines of weak)u*ss in tlie original stiaicture, 
and that whilst the ])eaks th(*mselves are hard, the rocks on their thinks have 
feeble powers of resistance. 

It may be that the* high peaks have from early times, before the mountains 
attained their present elevation, condenseil the moisture of southern breezes 
and caused more snow and rain to ])e. juecijiitated in their vicinity' than on 
other parts of the range*, and have thus given to glaciers and streams not only 
a greater fall and a gr<*ater eroding [lower, but a greater volume. 

It may be that, as one portion of the earth’s crust becomes (*lcvated to a 
great height, an adjacent portion becomes depressed, in acaordanci* with the 
theory of isostasy. 

It may” be that the high(‘st points of ranges occur at the biuais and bifurca- 
tions of the latter, and that the bays and angles formed by bends and bifurca- 
tions rmider such jdaces liable to the attacks (d glaciers and streams. At present 
we are unable to det(*rmine tlu* cause, and the solutioji of tlu* juoblem awaits 
further and mon* accurati* oliservations. 

The following table contains a feW' (‘xanqiles of the proximity of t*x1n*mo 
heights and de})ths : all tla^ peaks included in the ta)>le are the highest points 
of their n'spectivi? r<*gions. 

Tarue XV 1. 


River. 

Heiijht 
of ])e<l of 
V'Oiye 
near the 
jK'aW. 


I’rnk. 

of 

prak. 

Horizontal 
(liataneo 
f rom 
|ieak to 
herl. 

Fall iH‘r 
mile 
from 
jH^ak to 
bed. 

Sutlej 

Kali Gaiidak 
Arkari 

Indus 

Hunza 

Dudh Kosi 

Gori 

Yurungkash 

Manas 

Tsangpo . 

Feet 

10,000 

5.000 
10,tM30 

4.000 
0,000 

18,500 

10,000 

11,00<3 

10,000 

8.000 

Zaskar . 

Great Himalaya 
Hindu Kush . 
Great Himalaya 
Haramosh 

Great Himalaya 
Great Himalaya 
Kunlun . 

Great Himalaya 
Great Himalaya 

Riwo Phargyiil 
Dhaulagiri 

Tirich Mir 

Nanga Par)>at . 
Rakaposhi 

T ** 

Nanda Devi 
Muztagh 

Kula Kangri - 
Naincha Barwa 

F<*t*t 
22,210 
20,795 
25,20.1 
20,020 
25,550 
25,43:1 
25,045 
23,890 ; 
24,784 
25,445 

Milos 

4 

8 

14 

9 

4 

12 

10 

10 

8 

F«!()t 

2,713 

5,449 

1,926 

1,616 

2,172 

1,733 

1,3(H 

1,289 

924 

2,182 



264 


THE GLACIERS AND RIVERS OF THE HIMALAYA AND TIBET 


Thv: IflGilEST POINTS OF KANGES TEND TO OCCUR ON TRANSVERSE LINES. 

Ill the last i)ara graphs we dealt with the phenomenon of contrast : in this 
we refer to tJio ])henonienon of sympathy. The contrasts were between neigh- 
bouring points of tlie same range, the sympathies are betw^een corresponding 
points <jf (liilercnt ranges. 

The several parallel ranges of the Himalaya and Tibet tend to culminate 
in sympathy with each other : W(i give the following instances to illustrate our 
meaning. 

(i) The Karakorum culminates in opposite to the Fir Panjal, which is 
the highest section of the outer Himalaya. The intermediate 
rang(‘S culminate in Nanga Parbat, and llaramosh, between K“ and 
th(‘ PIr Panjrd. 

(ii) The Chaur jxuik, Ihe highest of the Nag Tibba range, stands ojiposiie 
to the greao Zaskar jieak, Riwo Phargyul and to the Aling Kangri 
of Tibet. 

(iii) A further exainjile of sympathetic expansion we find in the Kumaun 
Himalaya. Here the culminating ])oint of the great range is Nanda 
Devi; on a line at right angles to the range stands Kailas, the 
(Eliminating point of the Kailas range; south-(‘ast of this line 
is Durla Mandhata and north-west- is Kfunet, the highest jieak cf 
tlie Zaskar range'. Thus we see that four ranges tend to increase 
in (devation within the saim^ region. 


The j.ovves'I’ i>oints of ranges tend to occur on transverse lines. 

The abov(^ arc* (*xani])les of sympathetic maxima, and Chart XXXVI has 
b(*,en drawn to illustrate* sym])athctic minima, and to show liow the gorges or 
-lowest points of ranges tend to occur on transverse lines. 

The following table will exjdain the meanings of the letters inserted on Chart 

XXXVI. 


'Pa RLE XVII. 

A I The Indus turns the Great Himrdaya. west of Nouga Parhat. 

A 2 The Ilunzii. l iver turns tin* Karakorum north-west of Kakaposhi. 

B 1 Passage of I he Jheliim through the j*ir Panjal range. 

B 2 Passag(j of lla* Indus through the Ijadfikh range. 

B 3 Shingshrd pass. 

B 5 Passage of tlie Yarkand river through the Kunlun range. 

0 I Th(^ Chenal) erosses the Lesser Hiinfilayan range. 

C 2 The Zoji pass. 

C 3 The Shiga r river crosses the Zaskar range, 

C 4 The Indus crosses the* Ladakh range. 

Karakorum pass. 

C 5 The Karakash erosses, the Kunlun range. 
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D 1 The Clionrib cuts throiiirh the Plr IViiijal ranine. 

D 2 The Zaskar river cuts tlirou^li the Zaskar iMn.^e. 

D 4 The Vurungkrish river cuts throui;h the Kunlun ranine. 

E 1 The ITeas cuts tlu^ Siwalik ra.n^^^e. 

E 2 The Riivi cuts the Dhaula Ehar ranj^e. 

E 3 (Treat bend in the Zaskar river. 

pj 4 The Shyok river cuts the Karaknruni ranu^e. 

F 1 The Sutlej passes thi' Siwalik ranj^e at an overlap. 

F 2 The Heas passes the Dliaiila. Dhar ran^e. 

F 3 Tlie Spiti-Indus water-parting bends through a. riglit angh*. 

F 4 The Indus breaks through the* [jad;lkh range. 

The Pangong line of lakes fiends in sympathy with the Indus. 

F 5 The Keriya breaks through the Kunlun range. 

G 1 The Jumna pass<‘s the Siwfdik range*. 

G 2 The Sutlej crosses the (Tn'at Itimrdaya. 

G 3 The eastern liranch of the Indus crosses the* Kailas range*. 

H 1 The (Tangos jiasses the Siwfdik range. 

H 2 The (Tanges (Bhagirathi) crosses the* ({re*at IJimalaya. 
il 3 The Sutlej cross(‘s the Zaskar range*. 

K 1 Th(* Alaknanda crosses the (Ireat Tliimllaya. 

K 2 The Sutlej crosses the* Ladakh range*. 

L 1 The Kali (Tandak cuts the llimrdayan range e*ast of Dhaulagiri. 

L 2 The Phuto pass, 15,080 fe^et, over the* Ijadakh range. 

M 1 Knee-bend at junction of the* Trisfdi (Jandak and Kfdi tiandak. 

M 2 Southward bend in the Brahmaputra. 

ThTBaghniati passe*s the*. Siwfilik range oiiposite* th.^ Bhote Kosi’s pa.ssage through the great range. 
((JhaDsXXVU anel XXVIll.) 

~I^rThe^ Arun Kosi fireaks througli the Great Himalaya, Lesser I limalaya and Siwalik range on 
one alignm<*nt. 

p '2 The. Bial»Uiii)utia emn northwards t,hron}.h u hramli raiiKe. 

-'“'I Brahnuii.utra l.r<-ak h<d.we<-ii the mountains of Chota Nagpnr and Assam. 

Q 2 The Siwalik rauf!;e i.s destroyed. 

Q Ben.1 in the Great Himalaya between KanehenjunKa and Chomo Lhan. 

Q 4 The Nyang tributary of the Brahmaputra breaks the Ladakh range. 

Q .5 Northern tributary of the Brahmaputra cuts the Nyenchen-tang-lha. 
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It will be held that many of the above so-called examples of sympathy 
are but coincidences, and doubtless this is the case : but the total accumula- 
tion of evidcsnce is considerable, and can hardly be dismissed as a series of ac- 
cidents. 

The higher rakge of a trough is gekerally the one pierced by the 

ESCAPING DRAINAGE. 

When a river breaks out from a trough, the range that is pierced is generally 
the higher of the two : rivers, for example, that rise in the Sarikol trough, 
escape through the higher range to the east ; those that rise in the Hindu Eush 
trough, with the exception of two minor streams, escape through the higher 
range to the south ; those that rise behind the Kunlun escape through the 
higher range to the north ; those that rise north of the Great Himalaya escape, 
with one exception, through the higher range to the south. 

If it could be proved that the river-gorges in these cases had been caused 
by the overflows of imprisoned lakes, it would become evident that the higher 
ranges were younger, and were, at the times when the overflows were commencing, 
lower than their parallel comi)anions, which they now surpass. 
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CHAPTER 28. 


THE LAKES OF TIBET AND TUBKlsrAN. 

If we examine Chart XXIJl, which illustrates the basins of the great rivers 
that drain the plateaux of Asia, we find that in addition to the h>w-lying self- 
contained basin of 'rariin, there is beside it a very large high-level basin in libet, 
which possesses no outlet for drainage. 

Throughout the Tien Shan, the Pamirs and the Himalaya there are inland 
basins without outlets, but no one of tliem approaches in size the lahe-basiu of 
Tibet, or is indeed large enough to lie .shown on such a small scale as that of 
Chart XXlll. 

Though the Tibet lake-basin is very extensive and is studdeil througliont 
with lakes, it contains no single lake that will compare in area with the great 
lakes of the world. 

The area of lake Superior in America is 30, 000 square miles ; the area o 
the Sea of Aral is 26,000 square miles ; the areas of the Asiatic lakes Balkasli 
and Baikal arc respectively 0,000 and 10.000 square miles. 

The largest lake enclosed among the high mountains of Asia is Lssiq Kol 
in the Tien Bhan, area 2,000 square miles. 'I’he largest lake ol Tibet is Koko 
Nor area 1,630 square miles. 

the follomns tahle« arc give, tl,« hvigl.la, „„■««. IcgtI.a. aial (wh«i aval ■ 
able) the deptha of the l»lte» of Tila-t a„.l Tarliiatr,,,. Many l,nn<lr«la 

rf taken have been cli»eove.e<t by explotcta in High Aa,a, liut tl,e grater nn.nla-r 
llees areas of fen or fifteen aq„ar<. miles only, n,„l have been exelnde,! Iron, the 
The name, of small lakes Imve, hoavve,. been melmbsl b„- those reg,,,,.. 
i„ which no ta,ge lakes exist. In ,be K„r„ko,„n. ami Ixnsk there a,e 

no lakes of importance. 


'IAulk 


K aWlll. - -Till'; iMtiNcir.'fie L.xki'-.s. 


TiKK Shan 


Tarim Basin 


Area 

Xiune. iuequare 

miloa. 

Altitude 
above the sea 
in feet. 

, . , , 2,000 
jssiq Kol . • • 

iSairam ^or . • • ' 

Son Kill • • • ’ 

Chadir Kul . • * • 

5,300 

5,000 

y,4oo 

11,196 

Baghrash Kul • • ■ 

Loi)Nor(uort.h«rii). • • j 

l,opNor(»ontheni). • -I 

3,400 

2,600 

2,590 
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Table XVJlf. — The principal Lakes — cmid . 


llei^ion. 



.Area 
in square 

Altitude 
above tlie sea 
in feet. 

Pamir reaion 

Great Kara Kul 


14U . 

13,430 


Hang Kul . 


61 

12,700 


YosLil Kul . 


30 

12,460 


Sir-i-Kul (fjake Victoria) 


30 

13,398 


Little Kara Knl 


10 

12,201 


Chakmaktin . 


8 

13,021 

Kunlun Mountains . 

Ayagh Kum Kul . 


250 

11,710 


Achik Kul 

• 

240 

Punjab JItmalaya: (on tlic 

Tso Morari 


46 

15,000 

Tilx^an side of the crest-linc). 

Tso Kyagar . 



15,690 


Tso Kar 

• 

• • 

15,684 

Punjab Himalaya : (on the 

Wular .... 


44 

5,187 

Indian side of th(i erest-line). 

Dal . . . . 

• 

8 

5,200 

Kumaun Himalaya 

Nainl Tal 

(A group of small lakos). 

• 

•• 

6,400 

Nepal Himaj.aya : (on the 

Palgu Tso 


40 

15,000 

Tibetan side of the (Test-line). 

Tsoi no Tnduug 


40 

14,000 

Nepal Himalaya ; (on tlie 

Kht'waii Till . 



(•) 


Indian side of the crest- line). 

Daiuodar Kund 


2 



Gum Gliu 


5 



Diidh Kund . 

• 

5 

j 

Assam Himalaya 

N(>ra Yu Tso . 

• 


.. 

Southern Tibet 

Manasarowar 


'J(K) 

14,900 


Itakas Tal 

, 

140 

14,850 


Gunchii 

• 

4(» 

15.800 

South-Kastkrn Tibet Lake 

Yamdrok 


340 

14,350 

basin, south ol Tsaugpo. 

Trigu .... 


51 

15,500 


Pomo .... 


20 

16,195 


Pa Tso .... 


20 

14,500 

i 


Humo .... 

■ i 

j 

• • 


the glaciers and rivers of the HIMALAYA AND TIBET. 
Table XVIII.-Tmk principal Lakes-cc»cW. 


Region. 

Name. 



Ai'oa 
in St (u are 
milo'*. 

.Altitude 
above the sea 
in feet. 

Eastern Tibet north of 
Tsaagpo. 

Yigrong 

• 

• 

10 

7 ,;ioo 

Trans-Himalaya 

Tcii^ri Xor 



'.>50 

15,1‘.)0 


Soiling . 



7‘JO 

11.000 


l^anjrra Yum . 



.500 

15,500 


Teri-Xam 




15,‘200 


Kyariiig 



‘JOO 

15,800 





‘jno 

15, .500 


X«raiitso 



‘250 

15,300 


Xaktsong 



2:^0 


Tarok . 



ISO 

15,000 


Bum 



MO 

15,000 


Mokiou . 



MO 


Tashi Bup 

• 


50 

, , 


Tong- K a 



50 

• • 

Ladakh .... 

Paiigong 

• 

• 

TM) 

13,930 

North-Westkrn Tibet 

Ligliteii 

Tsaggar 



2.50 

16,500 


. 

. 

100 

. . 


Arport . 


• 

100 

17,200 

Northern Tibet 

Markham 



100 

10,200 


Hermionea 


• 

200 

16,000 

North-Eastern Tibet 

Koko Nor 



i,g:jo 

10,700 


Oririg Xor 

, 

. 

2.50 

13,700 


Dshariiig Nor 

• 

• 

220 

13,700 


Many of the lakes of this table, such as Yamtlrok, Manasarowar and Koko 
Nor, though situated in Tibet, lie outside the Tibet lake-basin. 

The principal extinct lake of Tibet is the Tsaidam depression ; it is 300 
miles long, and its trough is 100 miles broad, and 40 miles broad on the flat; 
it possesses an area of 12,000 square miles of salt desert at an elevation of 9,000 

feet. 

It is interesting to note that throughout the Continent of Asia, there is no 
water-parting line between the Indian and the Arctic Oceans ; instead of an 
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elevated line crossing the central portion of the continent from east to west 
there is a succession of closed basins : — the Tibet lake-basin, the Tarim basin, 
the basin of Lake Balkash, the basin of the Helmand, the Aral basin, and the 
Caspian. 

No range of mountains can be found — not even a single peak — from which 
the water flows on one side into the Indian Ocean and on the other into the Arctic. 
The absence of a continental divide is probably due to the great distance and 
to the mountain barriers, which intervene between Central Asia and the sea. 
If the moisture-laden winds from the Arctic, Pacific and Indian Oceans could 
penetrate and give heavy rains to Central Asia, the volumes of the Tarim, 
Helmand, Oxus, and Jaxartes would be increased, and outlets to the sea would 
be forced. 
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CHAPTER 29. 


ON THE ORIGIN OF LAKES. 


The Tibetan Lakes,' — Until comparatively recently the origin of the lakes of 
Tibet was ascribed to the damming of river valleys by the talus fans of their 
tributaries; this hypothesis, which was put forward by Mr. Drew (Jimnnoo 
and Kashmir territories) to explain the origin of such lakes as Pangong and Ts(^ 
Morari in Ladakh, and has even been extended to the valley of Kashmir, was 
based on the fact that in all cases the visible barriers of the lakes are composed 
of detrital matter. It was, however, pointed out by Mr. R. D. Oldham that, 
under normal circumstances, a main stream would in all probability be able to 
keep its channel open and that unless supplemented by other causes the mere 
deposition of talus could hardly be considered adequate. If, how<»ver, elevation 
of the river-bed were to take place at a rate greater than the rate of erosion of 
the river, a barrier would be formed and eventually a talus dam would accu- 
mulate across the valley {Jiecords, Geological Sttroeg of Jndux, Vol. XXT 
(1888), p. ir>6). 

That certain lakes in Tibet have been formed in the. manner suggested by 
Mr. Oldham, seems to us probable, and the curious reversal of drai»\age recorded 
by the writer at the head of the Kong Valley in Gentral Tibet seems only capable 
of explanation on the assumption of a rise of the valley-bottom near the former 
outlet of Yamdrok Tso (H. If. Hayden : Memoirs, Geological Surveg of India, 
Vol. XXXV f, pt. 2), but it is doiddful whether this or indeed any other hypo- 
thesis can be of general application. 


In some cases, as for instance in that of Kala Tso, a lake would appear to 
have been clearly caused by the damming of a valley by extensive moraine 
material brought down by a glacier from the neighbouring mountains, and it 
is probable that in many cases the lake dams must be attributed to glaciers 

rather than to rivers. 

By a slight modification of Mr. Drew’s hypothe.sis it seems, however, that 
the origin of many of the Tibetan lakes might be explained without the necessity 
for assuming concomitant crustal movement. It has been objected by Mr. 
Oldham that a river would most probably be able to keep its channel open m 
spite of the material brought down by its tributaries. One of the most marked 
futures in connection with the development and growth of a river system is the 
tendency of certain branches to grow at the expense of others by cutting into or 
“capturin.^” their <lrainage areas and even by actually tapping a neighbouring 
tributary 2t some point in its course ; this latter process is known as beheading . 
If, therefore, either owing to the beheading of the mam stream or to its own 
vigorous growth by capture, a tributary were to become the predominant affluent 
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of a river system, then owing to its increase of volume and consequent increase 
of transporting power the amount of material brought down by it would be cor- 
respondingly increased. If at the point where it debouched into what was 
formerly the main valley, the latter were broad and open, its rate of flow would 
be checked and the transported material might thus be deposited to form a dam 
across the valley. Such might indeed have been the origin of Tso Morari in 
Rupahu, the formation of which has been ascribed by Mr. Oldham to an elevation 
of the river-bed at a point below the present dam. This principle, however, 
would not apparently be applicable to Pangong. Here a long and narrow valley 
holds a series of lakes, which were ascribed by Mr. Drew to dams built up by 
tributary streams ; this hypothesis has been rejected not only by Mr. Oldham, 
but also more recently by Mr. Ellsworth Huntington (“ Pangong : a glacial lake ” . 
Journal of Geology, Vol. XIV (1906), p. 699) who regards the valley as a true 
rock-basin carved out by a glacier. Such lakes are not uncommon in other 
parts of the world, but, with the exception of the small lakes in the Kumaun 
Himalaya, none of those in the Himalaya or Tibet have been hitherto attributed 
to this cause. 

Thus for the mode of origin of the Tibetan lakes, three hypotheses have 
been put forward : 

(1) the damming of the main valley by the fans of tributaries (Drew ) ; 

(2) rise of the river-bed and consequent deposition of material above the 
barrier so formed (Oldham ) ; 

(3) the filling of a rock-basin previously scooped out by a glacier 

(Huntington). 

The further suggestion, now made by us, that the damming of the main 
valley may have taken place owing to its conversion into a tributary valley may 
be regarded as a modification of Mr. Drew’s hypothesis, and if we add to this 
the damnring of tributary valleys by moraines of glaciers occupying the main 
valley, we shall probably have included all the causes at work to form the more 
important lakes of Tibet. But we are not disposed to think that any single 
theory can be of universal application : thus Kala Tso may be regarded as a 
type of the first hypothesis (with its corollaries), Yamdrok Tso of the second 
and, according to Mr. Huntington, Pangong is a type of the third. 

Glacial Tarns . — We have not yet referred to the innummerable tarns found 
throughout the higher still glaciated valleys ; these, however, offer no difficulties ; 
they are, in almost every instance, merely ponds, each caused by the damming 
up of its valley by the terminal moraine of a retreating glacier. 

The Kumaun Lahes . — Turning now from the Tibetan uplands to the lower 
valleys of the Himalaya, we find in Kumaun, nestling among the forest-clad 
hills, a small group of lakes of which Naini Tal and Bhim Tal are the best known. 
Their size is insignificant, but they are of interest owing to the rarity of such 
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lakes m the Himalaya. Many theories have been propounded to explain their 
origin ; they have been ascribed to glaciers, to landslips, such as that which 
caused the formation of the famous (iohna lake in 1804 (T. II. Holland: 
Records, Geohgical Surrey of hidia, Vol. XXVIl (1894). pt. 2), to faulting or other 
earth movements and lastly to removal, by solution, of the underlying rock. 
The first of these theories has now been generally dii?earded ; the second applies 
to Khurpa Tal and other small lakes near Xaiiii Tal ; but the origin of Naini 
Tal itself still remains uncertain and may be due either to the elevation, by 
sudden faulting or by slow and gradual rise of the criist, of part of the lower end 
of a pre-existing valley, or to the gradual eating away, by percolating water, 
of the limestone underlying the central part of the valley : by this latter process 
would be formed cavities and “ swallow-holes ”, which gradually becoming en- 
larged to underground caves would lead to a collapse of tlie surface over a con- 
siderable area ; such a process is common when the prevailing rock is limestone 
and may be observed on a small scale in many places in the hills around Naini 
Tal. (C. S. Middlemiss : Records, Geological Survey of Judia, Vol. XXI 1 1 (1899), 

p. 228). 

The last lakes to which we have to refer are those of the valley of Kashmir. 
Here we find a great alluvial flat through which the Jhelum meanders in its 
sluggish bed till it falls into the AVular lak(^ at its south-eastern corner, l^en 
from the high hills to the north, this lake looks like a mere inundated comer 
of the great Srinagar plain, and with its marshy borders bears a most striking 
resemblance to the typical “ jhil ” or “ bhil ” so common in the alluvial jdains 
of Bengal. By Mr. Oldham, this small and shallow lake, as also that of Dal 
in the neighbourhood of Srinagar, was regarded iis an inundated hollow in 
the alluvial plain, and this theory has been supported by Dr. Karl Oestreich 
in his recent paper on the valleys of the North-West Himalaya. [Pelermann’s 
Mitteilungen, Erg. No. 155 (1906)]. 

Dr. Oestreich, however, got\s a step fiirther than Mr. Oldham and attributes 
their formation to deposition of alluvial dams by the Jlieluni, thus inen^asing the 
analogy to the bhils of the Oangetic plain. 

Desiccation of lakes.- -Thct the lakes of I’ibet were once very much larger 
than they now are is almost univ(*rsally admitted \A Manual of the Geology 
of India, 2nd Edn., p. 486. F. Drew: Junmoo and Kashmir territories, pp. 
292-300. R. Lydekker : Memoirs, Geological Survey of Imlia, Vol. XXII, p. 28. 
Journal, Royal Geographical Society, Vol. XLVII (1877), p. 107]. This has been 
inferred from the salt-covered flats an<l dry basins which are so common on the 
plateau of Tibet, as well as from the old beaches seen on the hill-sides far above 
the present water-level, which show that the lakes once stood many hundred 
feet higher and spread over much larger areas than they occupy at the present 

day. 
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Thus it has been recorded by almost all explorers who have visited the great 
lake-basin of Tibet (0. R. Littledale : Geographical Journal, Vol. VII (1896), 
p. 474 ; II. H. P. Deasy : In Tibet and Chinese Turkistan, p. 32 ; C. G. RawUng : 
The Great Plateau, p. 110) that almost every individual lake is surrounded by 
old terraces extending to as much as 200 feet above the present water-level. 
This feature, too, is clearly visible on the shores of the lakes nearer to India, 
such us Tso Morari, Kala Tso, Yamdrok (H. H. Hayden : Memoirs, Geological' 
Survey of India, Vol. XXXVI, pt. 2) and Pangong (Ellsworth Huntington : 
Journal of Geology, Vol. XIV (1900), p. 699), of which the last shows a large scries 
of old beaches, which remain as records of the rise and fall of the level of the lake. 
Much interesting information may be gleaned from these old lake terraces and 
in the case of Pangong, Mr. Huntington regards them as evidence of desicca- 
tion, it is true, but of a desiccation that was oscillatory, embracing periods “ now 
“ drier, now wetter, but the tendency to aridity generally greater than its 
“ opponent.” 

That the marked contraction in volume of the lakes is d»ie in many cases to- 
evaporation is proved by the intensely saline character of their waters and, like 
the decrease of the glaciers, it has been attributed to a gradual process of desic- 
cation consequent on the rise of the Himalayan ranges (R. D. Oldham : Records, 
Geological Snney of India, Vol. XXI (1888), p. 157). That very extensive desic- 
cation has occurred, since the period of greatest extension of the glaciers and 
the (possibly subsequent) great extension of the lakes, may be safely regarded as 
an established fact, but whether such a process is still operative is a question 
which can only be decided by regular and systematic observations e.xtending 
over long periods of time. The isolated observations made by explorers during 
the last hundred years in various parts of Tibet are inconclusive, as well as being 
at limes mutually contradictory. 'Phis is especially noticeable with regard to two 
features, outfl(nv and salinity. 

It has been generally observed that most Tibetan lakes have no superficial 
outlet, but at the same time it is by no means unusual to find that there is a well- 
marked channel through the old river gravels which fill the former outlet, and 
that this channel, though dry at present, shows evidence of outflow having 
taken place at no very distant date ; such channels are to be seen — to cite the 
more familiar instances — on Miinasarowar in Nari Khorsam, and on Tsoino Tre- 
tung and Kala 'I'so in Tsang. The well-preserved state of these channels shows 
that either they have only recently become dry or that they arc still in intermittent 
use and the fact that the accounts of different explorers regarding the same channel 
are often mutually conflicting rather lends colour to the latter alternative. 
Hence the presence of a dry channel cannot be taken as conclusive proof that 
desiccation is still in progress, especially as in certain cases — as for instance from 
Kala Tso — outflow takes place beneath the surface of the deposits through which 
the superficial channel runs. 
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Similarly, although the fact that the waters of a given lake are salt may 
^ desiccation has been operative, yet any attempt to ea- 
a IS e continuance of this tendency at the present time is frustrated by the 
want of systematic observations. This is, in fact, even more noticeable' with 
regar to t e salinity than in tlie case of observations regarding outlets. There 
IS no doubt that many lakes, especially the smaller ones -such as Kyagar Tso 
and the salt lake of Ladakh, are permanently and very markedly salt, but 
in many othess the salinity varies in the most striking manner, water found quite 
undrinkable by one explorer having been subsequently regarded as perfectly 
fresh by another : a particularly good examj)le of this ])eculiarity is furnished 
by the Aru Tso, which lies in Western 'I'ibet due east of Leh. 


This lake was visited in 1891 by Captain Rower (II. Rower : Across Tibet, p. 35), 
who writes that the waters were “ salt of course. like all the 'I'ibetan lakes ”. 
In 1897, Captain Deasy (H. If. V. Deasy : hi Tibet and Ch iiu’se Tufkistdn, p. 31) 
remarked that the water was drijikable ”, whereas in l!)03 it was found by 
•Captain Rawling (C. C. Rawling : The. (Steal Plateau, p. Ill) to be “without 
“ the slightest flavour of salt or soda “. 


It is evident, therefore, that this character is largely dependent on seasonal 
variations* and, unless proved to lx; j)ernianent, cannot be regardcxl as evidence 
of progressive desiccation. 


Admitting, however, that desiccation has occurre<l to a very great extent 
in the past, it remains to be proved whether or no it is still operative. This 
can only be ascertained by systematic ol>servations of the water-level and salinity 
of certain selected lakes. If we are correct in ascribing the observed desiccation 
to decreased rainfall due to the rise of the Himalaya, it is evident that, if such 
rise is still in progress and if the rate of eh*,vation exceeds the, rate of degra<lat,ion, 
then a steadily decreasing amount, of moisture will reach the j)lateau of 'I'ibet; 
that is to say, if the Himalaya as a mountain system have not yet reacluxl maturity, 
it is to be expected that desiccation will still be in progress. Whetr, how- 
ever, this stage has been reached, it may be expccte*! that the rainfall of 'Pibet 
will become approximately constant and such variations as may be observed 
will be of merely seasonal significance, and when, finally, degradation outweighs 
growth and the Himalaya pass into a stage of decay, the climate of Tibet will 
become increasingly moist aird the lakes and glaciers will regain some measrire 
of their former grandeur. In this connection observations have recently been 
begun by the Trigonometrical Survey from selected stations near Dehra Dun 
with a view to determining the absolute values of Himalayan heights and thus 
eventually to detect any variations that may have taken place in the heights 


• It haa also been pointed out by Mr. Kllsworth Huntington that salinity is largely affected by circulation of the water 
■in a lake and a single observation might thus be entirely misleading : see Patigonj : a glaetal lake . JoufTial of Otology, 
Vol. XIV (1900). p. 699- 
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of the great peaks : but it must be remembered that geological processes are 
usually so gradual as to be almost imperceptible during such periods of time as 
can be measured by human standards and the many disturbing factors, already 
referred to in a previous part of this pajer, may render it impossible to detect 
with certainty such movement as may take place in the course of a single century. 

Although the hypothesis of a rise of the Himalaya may fully suffice to 
account for the desiccation observed in the neighbourhood of the mountains and 
in the great lake-bavsin of Tibet, it is by no means certain that it can be applied 
to such areas as the Tarim basin. The disappearance of lakes in this and similar 
desert areas, sucli as Baluchisbln, has been attributed to the increase and move- 
ments of blown sand (S. 0. Burrard : Report on Geography to the Board of 
Scientific Advice for India, 1905-06). The surface rocks of Tibet are everywhere 
decomposing and the several rivers that have their sources in Tibetan glaciers 
carry down immense loads of sand. The annual additions of sand to the desert/S 
of Asia are always increasing the amounts already accumulated in past centuries. 
The Tarim basin is becoming choked with sand ; almost all its rivers now end 
in its deserts and fail to reach Lop Nor. The sand is always increasing whilst 
the water is not. 
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THE GEOLOGY OF THE HIMALAYA 


CHAPTER 30. 


C.EOLO(jl(jAL SUBOIVISIONS OK THE HIMALAYA. 


T he rocks of tJi<! llitnalayji fall into tlircc broad .slrati).Tnphical zones 
(Plate XXXVIll), iianicly- 

(1) an outer or Sub-Hlmalayan zone coinpoeed of sediments for the most 
part of Tertiary age ; 

(2) a central or Himalayan zone, comprising most of the ranges known as 
the Lesser Ilimiikyii together with tlie line of high peaks. This is 
composed of granite and other crystalline rraks and a great group 
of nnfossiliferous sediments of unknown age ; and 

(3) a northern or Tibetan zone, lying for the most part behind the line of 
high peaks (the axis of the (ireat Himalayan range) and composed 
of a series of highly fossiliferoiis sediments ranging in age from the 
Cambrian to the Tertiary epochs. 

The following table shows the claBsification and the more important 
subdivisions : — 
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Dbavidian Group. 
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Sub-llUnfilaynn Zovf. IlivMayaii Zove. 


Tibetan Zone. 


. 1 pjyroxhnalt foreig n 
equivalents. 


Hiffh level terraces of the chief Himalayan rivers ; Karewas of Kashmir ; 
Ossiferous bods of Ngari Klmrsurn. 


Pleistocene. 


Upper Siwalik 
stage. 

Middle Siwalik 
stage. 

Lower Siwalik 
(N a h a n) 
stage. 

'Kasauli stage. 

Dags ha i stage. 

Subathu stage. 


Intrusive tourmaline- 
granifo, biotitc- 
granito and horn- 
blendo-grariifo. 


Gomlwanns of Kast- 
ern Himalaya, 


Krol ; Infra-Trias; 

Infra- Krol ; 

Hlaini boulder-bccl. 


Miocene. 


Oligocene. 


Niinnnulitic limestone of Zangskar 
ami Xgari Khorsiim, and volcanies 
of J^ake Manasarowar ; Indus Val- 
ley 'Certiarics ; upi>er j>art of Kam- 
pa system. 

(’hikkim .series; Flysch of Ngari 
Khorsuin ; Up|M“r Cretaceous of 
Afghanistrin ; Middle Cretaceous of 
Afghanistsin; tdumal st‘ries ; lower 
part t>f Karn|)a system ; Red Grit 
siU'ies of Afghanistan ; Lower (.Cret- 
aceous of (-iuitral Tibet. 

Spiti shales ami Jurassic? of Tibet. 

Saighan .s(*rie.s of AfghanLstiin. 

Kioto s Tagling stage. Angara 
linu'stonf?. f Para stage. slates 

Trias of Hazara and Kashmir. 

T.ilang sy.stc'in. g 

r Pi c»duef us shales. Zewan 'g 
Killing 3 Calc'areous sand- stage. Z 
sy. stein. J stone. g 

V Conglomerate's. 

Fiisulina lime-stone of (fanga- 

Afghanistan and mopteris 

Chitial. bods. 


Cretaceous. 


Peohan and Jaunsar 
series ? 


- / Po Fenc-stella 

K«na«,.r 

hiSi.Ui !^.vrin<T..thyris 

' * (. seric-s. limt?slono. 

Hajigak liinc?.slom*, Afghanist sin. 
Chitrsil lime-stones, Ssirikol shale.s. 


fMuth quartzite. 

I Limestone with 


Haiinnntn 

system. 


Carbonaceous syst em ; 
Simla, Attock and 
Dogia slates ; Haxa 
seri es ; Miju beds. 

Jiitogh scries ; Sal- 
khala series ; Ualing 
Hcrie.s ; old schists, 
gneisses and cryst- 
alline limestone.^. 


Vaikrita system in part. 


Carboniferous. 


Limestone with Silurian 

fo.MsiIs. 

Reil quartzite. 
(kMigloraerate in Spiti, 
(^)ral lime.stono in Kum- 
aun. 

{ Up]H'r Haimanta. 

Middle Haimanta. 

I,iOWer Haimanta. 


Middle Cambrian, 
Lower and per- 
hap.s in part pre- 
Cambrian. 


AiXtONKIAN. 


Arch .SAN. 


Post 

PALiEozoic. Mesozoic. Tertiaev. terti- 
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CHAPTER 31 


THE SUH-HIMAEAYAN ZONE. 

Althuuiili it is ciistniuaiv in ratijiraphinal tivalist's t" ^ 

oMost ru('k-<in)U[)s. it \\ill l>»‘ ninr<' tonM'iunnl in tlin pu m nl insijn ’ 

the tlirw znm-s in tlu'lr '^i‘(>;:raphi» al M-purin f. <l«',s( iil>in^ tin in in 1 i 
wliich tht'v would lio met will) I'V the tiavollt'r passing; lioin tlu 1 • ' 

to the llislil,ii»l» of 'I'iliot. Wlo'll.ol lio O.olo li.'S 'I“' ''■'’1'"“ ' 

of tl,,. l)arj,.olii,s II,.' ^„l "I.",* Kr„l,=.-U,n,. ^ 

.h-n,H of tl„. Sioahk ,„oa,' l.,'lo» o, II,.' MI.O.'I- 

Kalki.-Siml,, Itailwav. lo- “ .■oo^loi,i";> ■»'" 

a„,l clavs, whi.'l, ,'„„a I, ,„l I" "o,l "'""o '''''V ' ',C 

is-k,.„«„ to S,'.loki»la III" S„l, ll„.„al„>,.„ -no. I'.iin 

finotion I,,' tl,,' v„ll,'V of I a, o„ll . .".a M,.' — "> 

MU «TKl tl.rolisli tl"' 'l'"l' "I'"' ,«'o 

wcll-i>mrkc.l s,ll>.hvUi„„s. k,.o»i. "» tl" It""”'' '-'""'''t ■ ' 

these, attain, arc sub.lividcd as follows : 

I'L'lip'-r tSiwidik stage (I’lioctaut). 

Siwalik st ri. a \ Mi.l.lle Siw.ilik Btag.t (IVmtiau and Sarmatian). 

I^ltowf c Siwalik (Nahan) stag.) (Tortonian). 

rKa.sauli stage ) Murnit (Helvetian and Uurtligalian). 
Sinnur series Dagshai stage ) 

(^Suliiillin stage (Lutetian). 


Sub-Himalayan system 


Sini-1 llMAI.AY.\N SySTKM. 

Siudlik nri^x- 

<L- -lik series is tlm first rock-group met 
Upjycr Siwaliks.- -ny. ^ ^ llin.’akyan foot-hills, ami takes il^ name 

wth in passing from the plains mt. n.en.bers of this Berios, 

from the Siwalik hills, thickness— six to nine thousand 

The uppermost stage consists <.artliy beds immediately 

feet-ol' loosely .glfro*...-! .Cf 

underlying, but, as a ruk, s la i y Himalaya. Here and there, 

still in process of formation along the^f<‘otJ eomparatively little 

however, where the Siwtlik overlying recent 

disturbance, no distinc me mutual similarity of composition, we 

deposits can be found, and, owi f? ^ successoro of the Upper 

are led to conclude that the recent deposits are ^ ^ 
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Siwalik beds. Both .are of sub-aerial origin, and both are the direct products of 
thos(! forces of which the concrete embodiments are rain and rivers, and which 
are to-day at work, removing material from the mountains to lay it down again 
on the plains at their foot. To this process not only the recent deposits, but 
clearly also the Upper Siwaliks, owe their origin. It has further been found that, 
in the neighbourhood of the debouchures of the great rivers of the present day, 
the SiwSlik deposits consist chiefly of coarse conglomerates, whereas, in the 
intervening areas soft earthy beds predominate [Manual of the Geology of India, 
2nd edition, 358 ( 1893 ); : Records, Geohgical Survey of India, Vol. IX, 

67 ( 1876 )]. It is clear, therefore, tli.at, throughout the vast period of time 
necessary for the accumulation of these deposits, the distribution of the main 
drainage lines of the Himalaya was much as it is at the present day, and the more 
important Ilimfilayan rivers are therefore of very great antiquity. 

Middle Siwalik and Ndhaii stages - 'I’he Upjjer Siwfilik conglomerates are 
underlain by a great thickness of a soft, barely coherent, sand-rock [ C. S. Middle- 
miss : Memoirs, Geologkal Sarreg of India, Vol. XX lY, ])t. 2 (1890)], lying upon 
a harder but otherwise very similar sandstone : these two subdivisions of the 
Siwalik s(!ries an' known as the Middle and the Lower, resjjectively, the latter 
being also frequtmtly known as the Xfihan stage, from its being exposed and 
having been first .studied at Xahan [II. B. .Medlieott : Memoirs, Geological Survey 
of India, Vol. Ill, pt. 2 (1864)]. 

Siwalik fossils,--A» already statetl, the three stages forming the Siwalik 
scries are all comimsed of sub-aerial de])osit.s which be.ar internal evidence of a 
fluviatihf origin. As might, therefore, be expected, fossils are rare, but the two 
uppermost .stages have yielded locally large numbers of remains of mammals 
closely allied to species existing in the Himalayan foot-hills at the present day. 
These include bones and t<‘cth of such ariimals as the elephant, rhinoceros, tiger, 
pig, ox and various specie's of .leer [Falconer and Cautley : Fauna antiqua 
sivaknsis; also Falavntologia Imlirn, ser. X], as well as a great variety of ances- 
tral types of mammals and reptiles, many of gigantic size. Such fossils are by 
no means of common occurrence, but the few localities which have hitherto been 
disco v.uwd have yielded them in .some profusion. The same belt of Siwalik 
deposits is known to e.xtend far to tla> west, through the Punjab into Sind, whilst 
similar beds, also locally fossiliferons, have been found in Burma. There is an 
extensive literature on the subject of the Siwalik fossils, chiefly the researches of 
Dr. G. E. I’ilgrim, and it is generally agreed that they are of the same age as the 
very similar fossils found in Europe an.l this determines the age of the Siwfiliks 
to be from the Middle Miocene to the top of the Pliocene. 

Middk SiwaUk^.-The beds below the Upper Siwalik conglomerates-the 
Middle Siwahk or sand-rock stage— are composed chiefly of soft sands of a 
» pepper and salt ” colour ; here an.l there they ontain small masses of lignite 
which have fr.'quently led to expectations of coal; such expectations, how.--’ 
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have iinarial)ly proved fall;u*iou>, aiul in all cases the liunite deposits have bet'U 
found to be merely isulated puekets of i-arluaiised \voc»d (11. B. Medlieolt : 

Memoira. (jcohjffiatl Survt fj uf hniia. V<.1. III. pt. ‘J. 14 (1804) ; (\ S. Middleiniss : 
Memoirs, Gtoluj/irnl of India, Vol. XXIV. pt. i>. i>() (ISIH*); Jl. H. Hayden: 

Records, Geoloffical Garvey of India. Vo]. XXX. ‘24U (1807) | <»r. in a h‘\v instances, 
patches o| drittial ve^^ietable matter ( V. K. Mallet : Memoirs (li'oloyieal Surviy 

of India, \ol. Xr, 40 (1875) | lar too small to be of arn' <‘c(»nomic value. 

f^dhan staffe,- '1 1^^ lowest. <>r Xfihan. staize ilitTers from tlu* Middle Siwalik 
in its "neater dt^aree of induration and at tin.es also in its coh)ur, the pn'vailinjjj 
tints beinu brownish and izieenish-brow n. although bluisli-szrev is not uncommon, 
especially on weathered surfaces; tin* salest criterion by which to distinjzuish 

the numibers of the two groups, on*' from the other, is the izri*at4*r ileiiret' of hard- 
ness eharaeierist]<- ol the Nfihan s,andsti»iu‘. which is capable 4>f beimz ilressed 
into blocks and uscal as a biiildimz material. wher(‘as the sand-nak is much less 
colierent and crumblc^s away when stru4‘k with the hammer. 

Litholoyiral eharaefrrs of f/n‘ thn(^ sfayes. .Mthouuh tlu‘ tliiee stages of thc‘ 
Sivvalik s(‘ries may l)e chmoted broadly as the conulommate. saml-rock ami saml- 

stone sta’ics, respecti vedy, y^'t it must iiot be suj)pose<l tliat <»a( h of t h(*se rocks 
constitutes the w’hok‘ of the formation of which it is characterist ic ; tlu*K<^ are 


merely jiredominant ty])(^s, ami i <uuiloim*rat4‘ is found also in the sand-ro<k stafze, 
especially towards its base*, as well as in tia* Nahan stajze, w hilst clay ami loam are 
found throu.i»:}u)ut the whole series, ])urpl«‘ and nal clays bein^^ <‘spe4 ially cdiarar- 
teristic of tlie XTihan sta^e. 

Main boundary fault , — ik*twe<‘n th<‘ Siwalik .seri(*s aiul all older beds with 
which thev are found in cf)ntact tlu'n* occurs om^ cd tlu^ most peculiar, as it is 
one of the most constant, leatures of llimrdayan tectonic ^ladouv. This is known 
as the “ main boundary fault”, whidi, ])rol)ably tlinupizhout the whole* len^th of 
the Himalaya, from Assam to as far as Kolli, in tla* Jammu Stat^*, occurs at the 


inner edtie, and so forms the nortiuen Inmndary, of tlu* Siwalik .s(*ries. Near 
Kotli tin* thrust-plane Ixuindiiry between tlie Middle Siwilliks and the Murrec‘H 
dies out in a normal fold, and the limit id deposition between them disappears, 


the x^assapie of one into the other beiii" gradual and the boundary betweem 
becoming indefinite. This faidt has many pi^culiar and interestimz features : 
in the first place, it is not a simple fault, but is fd the ty]>e known as “ reverHod”, 
along which, in the ])rocess of fedding, tlie older rocks have been thrust u|> over 
the younger, wdiilst, at the same time, the apj>arent order of suf)erposition of tlie 
beds on one or on both sides of the fault may he exactly the reverses of the order 
which tlicy were originally deposited. Whatever be the ultimate causcB to 
which the folding of the crust of the earth is due, th(!y resrdve themselves finally 
into tangential thrusts acting in opposite directions; the effect of this is to throw 
^ crust into folds, which, at first gentle, gradually become more and more 
^ ressed until the pressure exceeds the breaking strain of the component rocks 
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and fracture results. This is most readily exemplified by means of 

diai^rains ; on Plate XXX FX, figures 1 to 3 represent successive stages in the 
compression and folding of a series of stratified rocks, Jrom their simple wave-like 
beginnings up to the reversed and broken flexure which is the key to almost all 
the complicated puzzl(‘s of Ilijnalayan structure, not only in the geologically 
young Sub-llimfilayan area but also throughout the whole of the mountain 
masses between Jndia ajid Tibet, as well as in the ranges of Afghanistan. 

Character of the faults.-- now, we turn to the actual conditions of the rocks 
of the 8ub-Jlinialayan zoiu;, we hud this ty])e of structure clearly shown in the 
beautiful sections 1 raced by Mr. Middleniiss in the area between the debouchure 
of the (hinges and Nepfd. Plate XXXIX, figures 4 to 6, which are reproductions 
of Mr. Middleiniss’ st'ctions \]M ("iaoirs., Geological Survey oj India, Vol. XXIV, 
pt. 2 (1890)1, show not only one <»f these reversed faults but a whole series of 

them (figun^ 0), each separating <*ne ro(‘k formation from another and occurring 

not ojdy among tin' memlans of tlie Siwalik series, but also through the older 
beds of the unfossirderous and meta,mor])hic zone of the Lesser Himalayan 
ranges. It will be. nofie<‘d that each of ihest^ fractures has taken place along the 

middle limb of the fold, ?.c., along the j)art lying between an anticlinal crest 

and its complementary synclinal trough, and that on either side of the fault the 
normal ordiu* of sujierposition of the beds has, in many cases, been reversed, the 
younger now apjiearing to underlie and dip beneath the older ; this is a charac- 
teristic and constant fealiin* in the relation of the beds of the Siwalik series to 
all older beds and also to a gr(*at extent, to one another. At Kotli in Jammu 
Mr. Middleniiss [ Uecords. Geological Survey of India, Vol. L, pt. 2, pp. 122-125 
(1919)1 has worked out the actual angle of the thrust-plane dividing the Murrees 
from the Siwaliks to be 12 to 15 degrees from the horizontal. 

Main boundary fault an original limit of deposition. — A second point of 
importance in connection with the main boundary fault lies in the fact that the 
Siwfllik deposits never overst<*]) this boundary line and are never found among 
the higher hills la^yond, but an‘ restricted to the zone fringing the foot of the hills. 
The main boundary must, tluuefore, mark an original limit of deposition of the 
Siwfdik series. Furthermon', Mr. Middleniiss has inferred that the reversed faults 
lying to the south of tlie main boundary are also to a certain extent original limits 
of dejiosition for the beds lying immediately to the south of each, and that they 
consequently mark the ap])roxiniate ]>osition of the mountain-foot as it was at 
the time of their lorniation. ^Ihey were thus “not contemporaneous, but succes- 
sionaT’, each having been prodiued or at least completed at the end of the period 
during which the beds immediately 1o the south of it were deposited [ C. S. 
Middleniiss: Memoirs, Geological Swvey of India, Vol. XXIV, pt. 2, J18, 119 
(1890)]. The detailed reasoning and careful observation which have led to the 
above conclusions and which we owe, first, to the genius of the late Mr. H. B. 
Medlicott, and subsequently to the skill and industry of Mr. C. S. Middlemiss! 
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are tot) extensive ami of too teelniieal a nature to he dealt with here, but those 
who wish to pursue the* matter further are referred to the original pa^H^rs I H. B. 
Medlicott : ^Memenrs. (rcolagical Surveg oj Iniiia. 111. pt . 2 (1804) ; C\ S. 

Middleinij>s ; ^Ic))ioirs, Gtologiail ^tnrry of Imlia, V^ol. XXIV, pt. 2 (ISIH))). An 
admirable summary, by Air. K. J). tlldham, of tin* whoh' question will be found 

in the s<‘eond edition of the ‘Manual of the (ieology of Imlia”, pp. 407 to 471. 

^lixlv (jJ acraiouUition oJ the iSiwaliks, 'ruining now to the iSiwfdik serii's us 
a whole. We fin<l it to consist of an enormous thickness averaging over UhOOO 

feet of dep(»sits. whieli, in spite of local unconformities, aic* undoubtedly one 
great eonlorinablc* and eonn«‘etc*d formation, 1 L. S. Middltuniss ; M inufU's . (Jeo- 
logical Sarreg oJ I tafia, \'ul. XXI\, pt . 2, (1800)), which has been dc*]>ositc‘d 

sub-aerially by streams and iivc*rs \^Matmal of t)a ioi)fogg of Italia, lind edition, 
858 (1808) J along the* outer margin ol the* 1 1 iniala \'a . 'I'hc* dc‘position of siu*h 

a great thicknc'ss of material must have* oc-cupic*d a \ast pc*riod of tinu», during 

wliich thc‘ area ovc*r wliieh t hc*y were* bc*ing laid dow n was steadily siidving. 

Rev. (J. F ishfr\s ihcorg. The cause* of this peisistc*nl movc incnt of subsidc*nce 
is still a matfc‘ 1 ' of cont ro\'c*rsy , and no thc‘c*ry has bec‘n univc‘rsally ac'ce l»tc*d, 
altliougii that put forward by the Hev. (). Kish<*r had until a f<*w yc*ars ago many 
sup})orters. 'I’his has alr<*ady bee n ably dc‘alt with by Mr. Oldham | Manual of 
the Geologg of India. l?nd edition, 471 to 477 (IS08)]. whose* modification of 

the tlieorv sec‘mc'd to satisfy all the rc‘cpiirc*m<‘nl s of thci case*. 'I'he lhi‘<.)ry is 
based e>n the hypothesis that the* crust of the* earth is ccunparat ivc*Iy thin, Jind rests 
upon a zone* of material wdiic h is eithe»r fluid or Inis the propc rti<*s of a fluid. As 
this inner peution contiacts ejwing to loss c»l he*af, (he* crust is left unsupjiort t;d 
and, nut be*ing strong enough to be*ar the* strain due* to its own we*ight, will “yield 
along liiu*s of wc*akness ” and be “ thic'kene*el botJi upwarels and downwards “ 
from a zone* at cc*rtain de*f»ths be*low the surface*. Above* this zone, which lias bec*n 
termed the* “ neutral zoia*,’', “ the mat<*rial will, on the* whole*, be* force*d u[)wnrds 
and be»low' it downwards Mr. Fishc*r has mc>st ingc*niously f*x[)lainc*d not only 
the rise of the Tibe*t })latc*au but also the* overfoliling of the* oute*r bordcT of the 
Himalava and the sid)sjeie*ncc‘ of the* submontane tracts, wiiilst Mr. Oldhands 
amplifieaiion of the argum<*nt iiOords a complete*: c*xplaiiat ion of all the* observed 

phenomena [Manual of the Geology of Imlia, 2nd edition, 478 (1893)]. 

Dultotds theory of isostasy,- Oi late, however, physicists have fH»gun to 
question the validity of Mr. Fisher's premise's and Major Dutton's theory of 

isostasy has gained general suyiport. According to this it is assumed that, owing 
to the removal, by rain and rivers, of material from the mountains and ita de- 
position on the plains at their foot, isostatic equilibrium has l)een disturbed 
and can he restored only by the rise of the denuded area and the subsidence of 
that portion over which the material has been deposited ; we thus have an 
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explunEtioii of tho niaimer in which these vast sub-aerial deposits may have 
accumulated in areas w’hich liave for a lon^ period of time been steadily subsiding, 

Sirmar series. 

Kasauli stage. — The Sirmur series is, with one exception, not known to occur 
to the east of the Jumna, but is extensively developed in the outer portion of 
the Lesser Himalaya to the west of that river. It has been subdivided into the 
three stages already noted. Of these, the uppermost, or Kasauli, stage consists 
chiefly of sandstone, with subordinate beds of clay : the sandstone is grey or 
greenisli in colour, at times hard, but, as a rule, rather soft and coarse, the upper 
beds being not unlike the sandstones of the Nahan stage. The apparent absence 
of marine fossils, the presence of remains of land plants, and the general similarity 
of the beds of the Kasauli stage to those of the lower beds of the Siwalik series 
leave little room for doubt that the Kasauli sandstone is of fresh-water origin. 
The stage takes its name from the hill station of Kasauli, where it is well exposed. 

Dagshai stage. — The underlying Hagshai stage consists chiefly of grey or 
purple sandstone with beds of bright red or purple homogeneous clay. Both at 
Dagshai and on the ridge to the north of that station the beds are well exposed 
and readily recognisable in the road and railway cuttings. The only fossils 
found are worm-tracks and obscure markings ascribed to fucoids. It appears 
probable that these beds were deposiled iii lagoons or salt-water lakes : they thus 
constitute an intermediate stage between the overlying Kasauli beds of fresh- 
water origin and the underlying Subathu stage, which is definitely marine. The 
Kasauli and Dagshai stages, and the corresponding Murree beds, may be taken as 
Middle and Jjower Miocene. 

Sabdtlin stage.- The Subathu stage— so named from the hill station of 
8ubathu — consists chiefly of “ greenish-grey and red gypseous shales, with some 
subordinate lenticular bands of impure limestone and sandstone, the latter prin- 
cipally found near the top” of the stage \ Mafiual of the Geology of India, 2nd 
edition, 350 (1893)J. At the base there is a peculiar ferruginous bed which bears 
a strong resemblance to the laterite so well known in the Indian peninsula. 
Fossils are common throughout the rocks of this stage, especially in the neigh- 
bourhood of Subathu [II. B. Medlicott : Memoirs, Geological 8\irvey of India, 
Vol. Ill, pt. 2 (1804)]. The only forms tliat need be mentioned here are 
Numrmdites, the ])resence of which leads to the inference that the Subathu stage 
corresponds to tl\e Eocene of Europe. 

Near the base of this stage at Subathu, there is a seam of coal, which, how- 
ever, is too impure and too crushed to be of any economic value [ Manual of the 
Geology of India, 2nd edition, 350 (1893)]. 

Distribution of the Sirmur series.~The Sirmur series was first critically exa- 
mined and described by Mr. Medlicott (op. cit.) in the Simla region ; it was subse- 
quentJy traced by him westwards into Jammu [Records, Geological Survey of 
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India. \ o|. IX. (ls<(;) | ImiImmI up witi; liu* -MiuLir rork- nl Mum^t 

and the Jlirluni vallr\ ! \. |;. \\ MUn* : nf India. \a\. 

VII. <)4 (lS7t) : (>. KrivT!naht,‘l : -./■ \',,1 w* .->1 

(lSS*i)J. 

I lie Siiiiuir n| .lauuuu ^nnila! t<* iha! «»! iln- >nii}.i lauaui. with tia* 

exii^ptinn that tin* r«»al -^rainv <it thf Sulkithu '>ta*_:.* .Jir unr nu.n* »' \ I riaav e. aial 
an* tiiHh'tlaiu hy thirk Im‘<|s m| inui'.tour j IP IP Smi.p-'Mi l/f /'v. (Iinhufual 

Sarvri/ nj India. \\i\. XXXIL pt. I (ItMM)j. 

Ill tlir Mmrn* hiiU nuiuimililh Inia'^timr and ^hih*- irpi«-<*nl tin- SuPithu 
fc’tam*. \v)iil>t the two iipjirr >t.iuf^ (|ia'j--hai an<l Ka^.mli) in* n'pi r-niil rd 1>\ t hr 
foiinalion known as tin* Mmtrr Iw^U. t hr idmtitx ot p.ni «•{ whi«h with the 
Kasatili staiii* has l»r<‘n piiotd l»\ i In* «Miun»*nrr in tin* Mmj»r hills o| lo.Nvil 
plants similar to t hosr lonnd in tin* Ka^'.mli '-laijr in tin* Simla H''iion | O h'risi 
mantel : Jui-onis. (i^ufnnaal t,f India \ol. \\ nl (l.'ss*j)|. Similai lossils 

liavt* also hrrn lonnd in the \allr\ ot tin* lPi\i | II IP Mrdliiott : latards, (irnl- 
ixfuud Sam a af India. \oI. IX. .'»*J (ls7(>) | whe h lim- x ,i^ a lonnrriim; 

link l»et\\i*rn the .Mill ire and Siml.i n*uion-. 

-Ir/e aj tlir ’Dlrwliolr ot t hr Siiinfir ^ri ir- appiai- t»* Pr onr prrlrrll\’ 

ronliimous and ronioimahh* uioijp oj dt‘po-im. m* ii m oidoi nut \ liaxim.* hrrn 
ii'rorni/rd iiom (hr Snli.ithn -ta-jr up into tin* llaLi-hai 'ta^.ir and t hriirr itoni 
that into t hr Kasanli staun*. I’hr r\ idrinf aHoidrd h\ to-.sds enahlrs us to 

rorrelatr the Siihathu staiir with fin* laitrtian -tar** oj tin* haurlir of hailope 
j |)'Arrhia( and llaime : (innijn n a m m al if aim di I I nd> j and tin* Kasaull .Hid 
l)ai:shai stages mainlv with tin* L(*\\r!’ .Mion-in*. 

I/s ra'>h ! n darrfniHia at . Ii ha^ ajirad\ hrrn pointrd <»ni llrat. to tin* i-.i.'l o| 

llir Jnmna. the Sirinfir s(*i ir.'. i- oni\ known to «•< rnr m otn* aira. To the rasi o| 

tin.* dehourhuie ol tin* tPiiiiir'-- and alon** tin* innn hi*ninlai\ o| tin* Siwfilik srrirs, 
there* is jound a ino.'.t «ompli»atrd 'jionp oj ImmP ainon'j't whnh 1 hr typnal hrds 
ot the Snhathn staur havr hrrn rrro^nisrd not onl\ h\ 1 Inir I it holojjna I r h.i i .nlei s 
1)111 also h\' tlieir fossiP | < . S. ^l iddlrni is^- ; Hitnrds (itnlnifna/ Sana// nj India 
\iy\. XX. :h‘] (ISS 7 ). . 1 / (//M/O'. (nidiKfical Sat ('(If o/ India. \ol. XXIV. j/t, 2 

(ISOO)). 

l\(‘lation nj Siftndf o///' fa (ddt r mil's \\ln*ir tin* Sirmur .>rnrs has hrmi 

found in rontarl with (*hh‘r lM*ds. the junrtion hrtwrrn th(‘ two has al\va.ys hern 

found to l)e either a lailltrd oi- an unroiifoi ma hir oiir. Xr Vert heless, I rotn a 

tertonir ])oint of view, this si'iies is more nearly assoriated with the old, fn»api<‘ntly 
mL*tamor})hosed, h(*ds ol the rentral zone, of unfossilifrroiis sediments, amon^^st 
which its romponent inemlMUS have heen intimately infolded, than with the 

VoumTcr Siwalik series, and it extends he.yond the strirtly Suh IJimalayan liills 
into the ranges of the Ja*>ser fliinalaya, whilst, exrept in the, western part« of the 
Himalayan area, it is marked oiV from the Siwalik seri(*s hy the sharp line of the 
main boundary ’X In ail except its y)urely structural relations, however, it 
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<liffers \vi(l(*ly in every respect from the old imfossiliferoiis rocks of the Himalayan 
zone. 

Tal Skhiks anjj Himalayan Gondwanas. 

Before j)assing on to deal with the component parts of this latter zone, we 
must refer briefly to certain pre-Sirmur beds which are, from a stratigraphical 
point of view, more nearly related to this younger series than to the members 
of the older Himalayan zone. These include a small patch of beds immediately 
underlying the Subathu stage in west/ern Garhwal to the east of the Ganges, and 
certain coal-bearing beds found along the southern foot of the Himalaya to the 
east of the Nepal Terai. The first of these is known as the Tal series’’, and the 
latter comprise a small fragment of the well-known tJondwana system of Penin- 
sular India. 

Tal ,series {Plate. XIjIT). — The Tal series was first noticed by Mr. H. B. 
Jledlicotl. in the valleys of the I’al and Bedasni rivers, affluents of the Ganges in 
western Garhwal [ Memoirs, (ieoloijiml {Survey of hidta, Vol. Ill, pt. 2, 69 (1864) ], 
and was subsequently traced for some distance in an easterly direction by Mr. 

S. Middlemiss [Records^ (Geological Snrvey of India, Vol. XX, 33 (1887)]. 
It comprises two subdivisions : a lower composed of sandstone, some conglomerate 
and a black carbonaceous shale containing plant remains, and an upper, indigo- 
coloured, calcareous grit, at times becoming a sandy limestone, fidl of broken 
marine fossils. On normal sections, this series lies immediately below the 
iiummulitic beds of the Subathu stage, and is therefore older, whilst the fossils, 
which are Tinfortunately too badly preserved for complete determination, indi- 
cate tliat it might possibly be referable to some ])art of the Jurassic system or 
at least to some member of the Mesozoic group of Europe. It is to be hoped, 

how(‘ver. that fossils in a better state of preservation may yet be found in this 

area, and thus enable us to ascertain the exact age of this series, which is unique 
in comprising the only fossiliferous marine beds of pre-Tertiary age known to 
occur in close association with tlu‘ un fossiliferous series of the Hinialayan zone. 

(Gmidndnas in the Pastern Uinidlaya- Along the southern foot of the Eastern 
Himalaya, from the Balasan river, which debouches at a few miles to the east of 

the Nepal froiitier, up to the IMkrang river in the Dafla hills on the Assam border, 

a band of highly crushed coal-bearing rocks has been found, first by Lieutenant- 
(blonel (Jodwin-Austen [ Journ. .is. Soc. Bengaf Vol. XLIV, pt. 2, 35 (1875)] 
in the extreme east, and subsequently by Mr. E. H. Mallet | Memoirs, Geological 
Survey of India. Vol. XI, 14 (1875) J in the Harjeeling Terai and the Duars, by 
Mr. (J. E. Pilgrim ( Records. Geological Survey of India, Vol. XXXIV, 24 (1906)] 
in the foot-hills of Bhutan, by Mr. T. 1). Lalouche [ Records, Geological Survey of 
India, Vol. XVIIT, 122 (1885)] in the Aka hills and by Hr. J. Coggin Brown in 
the Hihang valley [ Records. Geological Sun^ey of India, Vol. XLII, 231 (1912) ]. The 
rcuks of this series consist of sandstone, shale and coal, which, owing to the 
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intenise (lu.shin^ to whiili tliov luno lu»on .'^uLjfrtiul <luiin;i tiu* LuiUliiit: up ot the 
Himala\ii. havo l)een lot ally < hau^tMl to cpiart/ites, slatos ami i ;iri)oi\aroous M-liists. 
The loal IkmIn. heiii^ the ^olte^^t, have MitVered most, ami have i»eeu reiuiered so 
friable that they i rumble into jiowdtu with tlu‘ least hamllinL: : at the same tune 
what Were once j)robably eoiitiuuous beils liavt* lu*eu s(piee/«Mi out into lentiiiilar 
patehes : tliese ehara< tt*risti< s detiaet laiLieh from the onoiuie value ol the 
coal-seams, and have rendereil lutile all attempts at mininii enterprist*. A num- 
ber of fossils liave been bmml in these na ks in tlu‘ Darjeelini: an‘a amt imlmie 
such weli-k now’ll ^tuiera as I tiithntint ami (thtsst^pfryis j I*'. IL Malhu ; .l/ez/uu rs. 
Geohn^ical Sfon?/ <;/ Imlin. \ol. XI. ‘to (Is75) |. plants emimuitly rharaoterisi i<* 
of tlie eoal-ineasures of Hen^al. On the whoh*. the lossils. as well as the 
litJiolo^ieal eharaeteis ol the hu Ls in whieh they <M‘eui\ oiler eonelusive proof 

that tliese Jlinialayan IumIs lepresent the llamuda series ot the Lower Oondwana 
system. 1’he iinportanee ami inteiest <*l this L»ioup <»l beiis are obvious, sim-e 
they afford evidence o| the iiort h easlerl\ e.xteiision of the »»ld tiondwana eonti- 
iicnt. rir. J. (’osij^in lb*ow n has d<‘serila*d an association ol basalts, with these 

tiondwanas in the Abor hills | /wfo/d.s, L‘co/o(//co/ Sunn/ nf huiiu. \ ol. XLll. 

241 ‘J 14 (1*112) |. 

Distribiitiun of tin (lOiduuuus.- Jlow lar this belt ol Damuda itaks is eon- 
tinuous alon^ the foot of the Kastern liimalava. it is at pn^sent impossible to say; 
but since it has been met with at most points at w'hi<‘h the lowiu* hills hava* Immui 
visited between tlie eastcun frontier ol Nepal atid the DiLrauLT river, it is hij^thlv 
probable that its continuity is practically uninterriiptcal, wdiilst it nniy not 
iinprc>l)ably extend still further towards the caist. Tlu‘ whole of tin* Kast<*rii 

Himalaya, however, fn»m the JSankosh river to the ^.lorge of the Brahmaputra, is 
practically a (nra huof/vifa. in which mucli work of absorbing inten*st still remains 
for the ^eocrapher as well as for the licolo^ist. '^fowards the west also thesc» beds 
may possibly extend into Nepal, but ol tliis there is no evideme. The only part 
of the country re^ardin*^ which we have any information is the strip bordering 
the road to Katmandu, alon|z whic*li Air. McMilic'ott found tin* Siwalik scu'ic^s wcdl 
develo]>ed, but could not definitely identify any part of the section sc*en by him 
as bein^ of Uondwana a^e \ HtTords, (Mtoloyiral Svrviuj if India, Vol. VIII, 
(1875) J. No trace of the latter system iias been found anywhere alonj* the Icjot 
of the Himalaya to tlie west of Nepal, tlie cmly other c^\t ra-peiiinsiilar area in 
which plant-beds of (Joiidwaiia ajjje have been identified bein^ the valhyv of Kashmir 
(see below, p. 31()). 


c t 
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CHAPTER 32. 

rilK niM.M.AVAN ZONK. 

a ml shIhI i risioif , 11u‘ woxi umit ^ron]) of rocks, which oc(*apu\s 

what is known as tin* llinialayan zone, forms the hulk of tl)e ranges constitutmir 
(1 h* Iliinalava ])ioj)cr. anil stretches from cml to end of this mountain (‘hain. 
To visitois to the lull stations it is the most familiar, yt^t at the same time the 
least nndcistooil, of all tin* Himalayan rock -groups and its classitieation still 
constitutes th(‘ unsdest and most insoluble of all prohlettis of Himalayan .L^eolo^ 7 . 
It falls broadly into two sulxlivisions, (1) undamorphics, composed of oranite 

gneiss a-txl crvstallini^ schists and (2) a series of fragmental rocks of undoubteilly 
sediTuentary origin, such as shades, ipiartziti's, congloimuates and limestones, 
which, although fre(|U(Mitly, to all appearance, eminently suited for the preserva- 
tion of fossils. haM‘ not yet yielded to the. most <‘are[ul and repeated stsirch a 
single* ti*ac(‘ of any undoubted organic remains. 

Th(* absence* of fossils throughout the* Himalayai] zo7ie rend(*rs it impossible 

to correlati*. with anv degr(*e of certainty, the various rocks of one area with 
thosi* of anoth(*r, since all attempts at. such correlation can be l>ased only on the 
individual p(*culia rit ics of the locks themselves, that is to say. on th(*ir lithological 
cliaiacters. a method which, in the case of stratilied rocks of undoulited sedi- 
mentary oiigin, is always more or h‘ss nnri'liable. and not infrequently misleading, 
es])(*('ially in areas in whiidi disturbance and m(‘tamorphism are so pronounced 
as in the central zom* of tiu* Himalaya. Tin* result of this is that, with rare 
ex(*(*p1 ions, it lias Ix'i'ii impossible to r(*cognise with certainty the lithological 
elem(‘nts of t)ne area in those of anoth(*r. and a large number of ap])arently 
indep(*ndent rix k-groups havt* c()nse(|u<*ntly been established, each under a purely 
local name, thus giving rise to a. confusing variety of sulidivisions, no two of which 
can be d(*imit(*ly <‘ 0 ]rchited tin* one* with the other. Of these the best known 

are tin* “Simla slates and “(Carbonaceous system” in the Simla hills and 

Mnssoorie, the “daunsar system" in Jannsar-Bawar, the '' Puride slates”, '' Deo- 
ban limestone" and “ N'aikrita system" of Oarhwal and Kiimann, the Jhixa ” 
and Daling sc*ri(*s in the l)arj(*i'ling Himalaya and the slates and schists of the 
Mi jn rang(*s between Nnrt h-Kastern .\ssam and Tibet. 


({kANITK and (CpvVSTALiaNK S(‘H1STS. 

( rffstnlintc hrif,- In striking contrast with the amount of detailed attention 
that has l>een })aid to the imfossiliferous sediments of the Himalayan zone, the 
nietamoiqihosoil schists and other crystalline rocks have, with one exception, 
bec*n most strangely neglected. 1diis has no doubt been largely due to the fact 
that the* cTvstalline rc^c ks. as a rule, lie in that ‘‘ no man’s land ” between the 
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■Sc<liniontarv Himalayan ^x-^tcm^ .iml t lii‘ nf tlm I'iluMan 

and lhi\<* tlm>. tn l.u k m| tmn* .iihi oppni t unil \\ laili'il tn ath-nlitni 

at th<' h;inds ot tin* n‘>|>«‘(ii\r m\ n} i jwn ot iorl<s. 

(rmissnsr ifra/ftfr. I Ih* (inf> t*\<<‘jai»»n irlmiMl (»> i-v that ol tin' L!n<*i^>o>io 

^iatiiti‘ n| the IlimaLty,!. wliah w.i- nu^'-t i‘\ li.m -t i \ I'l n 'tihli»‘i| \\v tin* latr lamito- 
Tiant '( < . A. M<Ma}n»n. who-,* wink .1 momniiritt of |»ati»‘ni in\ r'-t n^iat ion 

iind a l)iilli;)nt t*\;onj>lc <•! thr ui^'.it ;i.v'^i'^t.i nr«* tli.it lan 1><‘ nmilnrd !»\’ a non- 
|)rol('>sional \\ni]>:tM’ in tin* tiah! «»| linlian ‘iPoloMual ir'iMiili. thr m.inv 

valnal)lr rrsiilts (»i t«rnrral .M» M.ihon \\«»rl\. tin* iiir'.f inipoitant o| all was the 

r()nclnsi\’o pi'ool o| tin* intinsjxr Mii'jin »*1 thr jranitr. whirh ha«I hltlu‘it(» Immmi 

ro^ardiMl as a nu‘tam<»iphir i»h k «»l pi4»j>al>l\ .--rdimt'ht a is •>n'ain. and. mah^r 
fho tiatiK* <»f thr <‘<Mitt‘a) unins'' . j 1^ . •'"^t i i tiitfoifit til Sftfi't ff 

Liulin, \ ol. \ {|S<)())| had lM‘rn dr^-nihrii a^ tin* •>hi«‘^l •>! .all IlinuilaNan rtu-k's, 

wltrrra^ hr was al»lr In -how that it was in iralitx nnr nf thr vamn-jrst nirml>rr.s 
of th(‘ llinialayan and rilM-tan /nm-v. into whirh it ha<i laa‘n intrndrd. and witli 

W'liirh it had hrrn intiniat<*h- inl’nhlr^L whilst !•» it i'- dnr nnirli of tin' nirl.amor- 
phisin of thr rnrks .inmiiu^t w ha li it ni < nr'-. 

.l//r o/’ tin' tjnnfifr. Thr p<-iind at w hi«‘li thr iiilMi'Hi«)n oft la* I lima las an 
ofanitr took plarr is not drlinitrlx known, lait i- iioj.dls’ rr-jaidrd as aj>pn>\i- 
matrh' roinridrnt with tia* dist nihaia t4* whah tin* oirjin <*1 tin* llimalasa is 
a sc ril )('<! atal whirh n<aain«Ml tiiwaids tIa* rnd oj tia* l\o« na' <li\isam ol tlu* Tin'- 
tiary prriod. 

rlutiti fernns (fimnfc f>l Sfn/f ttnJ hoslnnn. hra'iiiirnts ol 'jramlr liavo 
hern lonnd amon^ thr }M*l)l»lrs oj tia* ^oir^lomn a t rs m thr “ Hanjfd forks 

of KashmTi' aial in thr ' Knlim^ sxstrm in Spiti . it is t hrfriorr 4*\'idrnt that 

fn’anit(‘ must liavt* l’«»fni(‘d part of thr land .*-nrlai r Irom which tia* matnials 

that/ make np thrst* hrds w<*fr dn ivi'd and must consripamt ly ha\a^ laa'ii older 
than < ’arhonifrrous. It will l>r .s<»rn snhsripimt ly that at this period thn 
TIinialaA’a <lid not exist atai this ohi i:ranitr. must 1 hrndorr Im* <»xrludrd from 

the. term *' llinialayan k 

Oflu^r nmultrs, 'riirrr ot.hrr i;ranit,rs an* fonml in tdir llirnahryan rridoip 
The best known of t hrs(» is characterised by thr pn*s<‘nce of biotit<» (blark mica) 
and the absence of the mineral hornblende. It forms almost ail the. hiirli peaks 
of the ‘jreat Himalayan ran^e and is the form commonly nndrrsto<al by t he, t<*nn 
“ Hinialavan ^..^ranite As.sociated with it is amither <^raMite, characte.ris(‘d by 

the ])re.sence of black tourmaline (.sc.lu^rl), plajriochise felspar and beryl ; fhis rock 
occurs in the form of bands intrude*! into *]ut biotite.^^ranit** an<l is Uierelore 
younger than the latter; the difTereiua* in age between the two, Jiovvever, is 
probably not great, the tourmaliiu-granit/C- being perhaps merely the residual 
portion of the magma wldeh still remained molten afU‘r the separation of the 
biotitc-granite, in which c*.ase they may be Regarded as merely representing two 
stages of a single phase, of intrusion. 



200 


THE GEOLOGY OF THE HIMALAYA. 


'I’lie r(‘iiiainin><: granite differs markedly in mineralogical cluiracters from 
Loth of the foregoing and is espeeially characterised by the |)resence of liornldende 
and sfdicne. It was found to be common in the valleys of the Brahmaputra and 
Kvi <'hn in the neighbourhood of Lhasa | IL If. Hayden : GeologicAjl 

Sirnri/ of India, Vol. XXXVf, pt. 2 (1907)] and has also been noticed in the 
rp[)er Indus valley in l^adakh, in Astor, in (iilgit { (’. A. McMahon: Quarterly 
Journal, (leoloyiral Society. Vol. JiVI, 340 (1900) J and again in the Hindu Kush in 
Afghanistan. In Tibet it was regarded as possibly a form of the common biotite- 
granite of the Himalaya modified by the- absorption of lime from the rocks into 
which it had l)een intruded ; but the type has now been found to persist over 
such a wide area, that this explanation of its origin .seems hardly satisfactory, 
anil it should perhaps be regarded as a definite petrological type. The age of the 
hornblende-granite is not knowfi with certainty; it has been shown by (leneral 
McMahon to be older than the typical biotite-granite and was found in Tibet 
to be ('ithci' later Cretaceous or post -( -ret aceous. T’here is, therefore, no great 
difference in age between the.se granites and all three may possibly have been 
derived, by a proce.ss of dift’erenf iation. from the same magma, the hornblende- 
granitis solidifying first, the biotite-granite next, and the tourmaline-granite last 
of all. 'I’he result of this is that each of the two older is penetrated by veins of 
the younger. 

Ejten.'iion of the InotUe-yranite . — ft has already been pointed out {s'apra, 
p. 289) that the axis of the great Himalayan range, the line of highest peaks, lies 
on a continuous zone of granite and associated crystalline rocks: this belt extends 
for some distance tin either side of the axis and separates the old Himalayan 
sedimentary .systems from the Tibetan zone to the north, at the same time 
sending out ramifications in all directions into both. Thus the granite extends 
down into Chainba on the west, to the Chaur peak between Simla and Mussoorie, 
far .south into Nepal. Darjeeling and the Churabi valley, and probably composes 
much of the mountains of Bhutan and the unknown regions further to the east. 

Nalair and origin of the ery.staltine schists ami their distribution. — The associa- 
ted crystalline rocks can, to a certain extent, be proved to be merely the 
metamorphosed representatives of the adjacent sedimentary .systems. This is 
especially the ca.se in the western part of the Himalayan belt. as. for instance, 
in the valley of the Sutlej in Kamlwar. where the kyanite-schists and garnetiferous 
mica-schists bordering on the fo.ssiliferous system of the Tibetan zone are seen 
to pass horizontally into comparatively unaltered beds which belong structurally 
to the Haimanta system [ H. H. Hayden: Memoirs, Geological Survey of India, 
Vol. XXXA I. pt. I. 5t (1904)] (.see below, p. 301). 

Further to the east, in Kumaun and Garhwal, a schistose series has been 
desi rilied under the name of the Vaikrita system [ C. L. Hriesbach : Memoirs, 
Geological Swvey of India, Vol. XX 11 1, 41, 150 (1891)] part of which is probably 
of similar origin. Still further eastwards, in Northern Sikkim and the Assam 
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Himalaya, tliis tvlationshij) hotween the iiianito ami .sedinieatarv hods 

JS still traceable, but such iiietauu>rphisin as can bo as 4 ‘ril>od with certainty tn the 
granite (‘xtends but a short distance (uit from tin* intrusivi* lnasse^ of this n> 4 *k, 
and we are not justilied in assuming that such nnks as compose tiu' irvstalline 
complex of the I p|)er 'Hsta valley are the result of a single elTort of contact -meta ' 
morphism. Ihese include such tvpes as pvioxiua* liranulitt*. Liraphitii* bitUite- 
ji;neiss and spinel-beariuii crystalline limestone, all of which ociur in the valley 
of the La-dien river in vSikkim | 11. II. Ilavden : A/cn/o/Vs, (in)hufi<<il Surrrf/ of 
JtuhOy A ol. XXX VI, ])t. 2 (ino7) |. w hilst pvroxtuu'-iineisst's havi‘ also l)«N*n 
found by Dr. Ji. L. Kermor in tlie neiuhbourhood of the I’imlari ji^lacier in the 
Alinora district of Kumaun | lhi<L j and presumably, tlnuefon*. amourist the rocks 
constitutins*; the Vaikrita system. 

Between these two areas, crystallim* limestone iind other metamor[)hic ro<‘k8 
are known to occur in the valley ol Xe|>al | II. B. .Medlicolt : Jirrords, (icnioijiral 
t^wreif of India. \()1. \ III, im (1875) ) and may possibly be tin* r4‘presentatives 
of the ro<*ks of the laid'hen valley in Sikkiiti. (’rystalline linu*stones hav(» also 
been brought by Mr. Dlaude White fnan Bhutan. 

Onijih and irlafions/n /is of fhn rri/stalliio^ schists, 'llms we may n‘uard the 
crystalline belt as composed of thre<' ehummts. er.. intrusive* ^^ranite. nu'tainor- 
]dnc schists due probably to tin* action of the uranit(* on the nM*ks inti) which it 
lias been intruded and which it has partially absorbed, and. lastly, a s<»ries of old 
gneisses, schists, gramilites and crystalline lina\stoiu»s, of which the advaiu'ed 
state of metamorphism cannot be attributeil merely to tla» Himalayan granite. 
These latter rocks, in fact, Ix'ar a marked re.semblance to emtain Beninsular 1y})«'8 
wdiieh are found in Madias, Ibirma, < eylon, the ( entral Provinces [ the pyroxene- 
gneiss found bv Dr. Fermor near tlie Bindari glacier is said to be imlistinguishable 
from similar ro<ks from tlu‘ (’entral Provinces [ and Bajputana, and which are 
referred to the Archa*an. the oldest of all the Indian ns'k groujis. Far to the 
west, in Xorth-Fastern Afghanistan, the Siah Koh and the mountain ranges to 
the south and west of KTibul are either compli*tely formed ol similar types or have 
a foundation of these old nnks upon which younger fossililerous beds have 
been unconformably depositeil. In the intermediate areas c ry.stalline sdiists are 
found in lla/ara [ D. S. Middlemiss : Memoirs, (Icohif/iral Sarrm/ of Indui, V^)l. 
XXVI, 4(5 (1H90) ), (digit and Kashmir ( B. hydekker : Mnntfirs, (ieohgmil Sur- 
vey of India, Vol. XXII, 265 (1883)] and. though in jiart merely altered repre- 
sentatives of sedimentary beds, probably also include members of the Arclnean 

group. 

Thus it is difficult to escajie from the conclusion tliat the axis of the Jliina- 
layan chain and of the associated ranges to the w^est is in j)ait made up of true 
representatives ot the oldest known group of rocks, and that these are. merely the 
northerly extension of the similar roc’ks of the Indian Peninsula. 
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SbDIMKNTAKY fcjYSTKJMS. 

Si iliii/i'ii/difi iiifis of ifir llimilayau zone . — Throughout the whole of the 
Kill 1.11;! vii the cryHtalline nxis is always separated by a belt of unfoSvsiliferoiis sedi- 
incntiiry deposits from thii baiul of Sub- Himalayan rocks which skirts the outer 
foot (»f the moimtains. On the W(\st, in Kangra district, in tlm Simla Jiills, and 
tJuMicf* as far as the Nepal frontier, this belt occupies the greater part of the 
f.esser Himalayan range's ; to the east, of Nc]>al, however, the ciystalline rocks 
aj)proa('h iK'arer to tlie plains and tln^ width of the sedimentary belt is reduced 
(Idahi XXXVIJI). in tlu' western areas it consists, as already pointed out, of 
a nunilx'i* of a|)j)arently unrelati'd groups d<moted by local names, such as the 
“ Jaiin.Nir system”, ‘M arbonaceous system”, Deoban limestone*', Purple slate 
and Im'ceia sc'iies " and the “ Massivf' limestone”. In the east its component 
nK'ndu'rs are known as the Haling and the Baxa ” scries, respectively. 

tfVo/o//// (if Svhtht hills. Hnring n'cent years a dedaik'd examination, which 
is slill in procri'ss, has hcf'n mad(‘ of tJie 8imla neigldiourliood l)y ifr. 0. K. Pilgrim 
and \\. 1). West and J. 15, Amlen. TIk' region is a highly complicated and 

dillicuh oiM' on account ni tla great nunda*r of lormations ])resent, their usua]J\' 
nnlo.'-silifmous charact(U‘ and tlu' way in which they arc thrust oxi'i* om^ anotliej*. 
Tlu' ivsiilts of Messrs. Ihlgrim and W est's work uj) till 1027 arc endiodii'd in a memoir 
“Pile Sti’ucture and (Jorn'latioji ot tlic Simla Pocks * \ M(^hfoirs. (jajlofiicdl AS/mw/ 
(ij liiiha, \<)1. lilll (l!)28)| and (M*rtain sulisccjiiejil modifications hav(‘ ])vvn notc'd 
in llic (iciK'ial ib'ports ol tin* (icological Survey of India for Ji)2iS IRccanls, Gcol- 
(ufual N/ocf// (if hid Id. Vol. LX II. H)4-lt)iS| and 1030 |/iVco>7/.s'. (tc^olof/lad 

Sdn’fff (if India. \\il. LXW 120-132.]. Pin* following classilication, which 
may he subject to alterations :*s the inv(*stigal ifui progrcss<‘s, has bei'ii pI•o^- 
isionilly adopted, with suggesU'd corrclat iojis with JIa/ara and Kaslunir. 

] I sri U"- 

SuhAtliU \i‘^ 


Krnl 

Kiel sand.^tnih 
Julia- Krcl heds 
jAlaini linu'stonc 
l^laiiii conglonicratc 


I urplr saiidstoiirs ;uui rlays . . . lanvia’ Miocciu*. 

Slialcs, llincstoiH's, caihonacoons hods. Middlo l^ocouo. 
i’JaMil pisoJilir. latorili*. 

U iican farm if if . 


1. .Miissiv-.l.liirlimrsi ( (Inlra-Tvii.s i.nd 


2 . Ih'd shah' . . Panjill Trap). 

L *). Liiiics((nu‘ and shale .... 


lVnno-Cail)()uifer(»us. 


f P])por Tanawal 

Slates with hods of-«^ 

(piaitzitio grit. bAgglomoratic Slate . j 
J*ink laagaosiaii ^ 

liint'slono. i 

Slatos with glacial (Talcliir and Tanakki 
houhlors. houldor-beds). 

V neon farm if li. 


I 

Luppor Carboniferous 
,1 and Lower Goad- 
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Deoban limestone 
Jaunsar series 

. Slates, with 

pebbly (Lower Tanawal) 

Do vuniau i 

Simla slates . 

quart /.it t*s. 

. Slates, with Kakarhiilli (.Vt took and Di»gra 
and Nalderu luue- 

i CaiLibriau and 
rro>Cambriau, 


stones. 



Jutogh series . 

y i - I 

f { t'hiiil facies . 

k Jutogh facies 

serins). 

Pre-C'ambnan. 


Overihrusting and nuUnnui' The Juti»gh sorios an* iiu)ilciatt‘ly iiictii' 
niorpliosed rocks, dis|)(»scd in several llat nuuinbenl l\)lds of great ainplitudo. 
The intrusion of the ('hor granite into them has produicd a slight lotal increase 
m metaniurphisin, and this melainorphism is clearly suhsetiuent tt> the rei-iindient 
folding. Metainorjihisin and folding are thought to be Archa*an in age, and have 
nothing to do with the much latiu o\ ert hrust ing, which is alnu^sl ceiiaiinly 
post-Koct*ne. At Simla they are ovcrthiust on tlu‘ ( hail, Jaunsar, Simla ami 
Jilaini smies, there being at h'ast threi* larni* “ slides *' in the ilistrn*t. Am>(lu*r 
thrust has brought Simla slates, lilami beds, Infra-Krol sandstone ami Krol 
rocks over Tertiaries and their ifoor ol Simla slates. 

Great ditliculties in cornlation an* introiluceil by the varying stages of 
inetamorphism to which the format ion> havi‘ attained btdon* the overthrusting 

took place. Thus in th(‘ Simla hills tlu‘ ('hail series is vmy dillVrent in charac.ter 
from tlie Jutogli series, from which it is s(*paratcd by an overthrust, while in 
Hazara their suj)j)osetl ('Cjuivalents are so intimately associated that they eumiot 
be separated. Jt is suggested that in tlie Sinda hills I h(‘se two units an* tiio 

same in age, but were originally deposited in <listant areas, ami wliile in situ 

acquired dilferent degrees of metamoriiliism, being subseqmmtly brought into 

juxtaposition by overthrusting. 'i’he iilaiiii beds again become schistose, ami 
the boulders crushed and flattened, so mmh so that they would hardly have Iwen 
recognised as Blaiiii if they had not be<m traced continuously ; the highly banded 
slates, with true cleavage, of the Jjiunsars, tlie lilaini ami the Infra-Krol can 
hardly be distinguished from each other after they hav<* been ineUinor- 
phosed . 

Juioyh series and Sindu slates, d'he Jutogh Muies is made uj> of a thick 
succession of quartzite and s<hist, known as the Jkuleauganj series in the Sinda 
area, where it forms the greater }»art <»f Jakko above the Mall and umlerlies 
most of the town. There are also inica-s<hists and limestones. Assuciated 
with thesii are beds of black carbonaceous s<hist, which owing to its colour 
has often been mistaken for coal, ami has led Ut vain expectations of the dis- 
covery of this mineral in Simla on the hill-side above the Lailies' Mile. 

The Simla slates underlie the Jutogh series at Simla, thougli in reality they are 
believed to be younger ; they are well exposed throughout the ridges and valleya 
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to th<! ('fist of .Simla, and an; seen all along the road from Sanjauli Bazir to 
Mashobni, as well as on the outer slope of Elysium Hill and the spurs below the 
Mall on the north-eastern side of Jakko. 

BUiini boulder-hed and limestone.- Above the Simla slates, and probably in 
its natural superposition, is the Blaini boulder-bed and hmestone. This is the 
most riifulily recognised member of the succession and has served as a means 
of (;orrelating various exposures in widely separated areas throughout the Lesser 
Himalayan ranges. It consists essentially of a bed of slate- presumably ori- 
ginally dejtositcd as a fine mud or silt- through which are scattered sometimes 
pebbles of white quartz, sometimes large boulders of quartzite and other rocks. 
The large size of th(.(se boulders and the fine-grained nature of the matrix in which 
they lie has led to a comjiarison of the Blaini “ boulder-slate ” with the “ till ” 
or “ boulder-clay ”, a characteristic deposit among the Pleistocene glacial beds 
of Europe, find which was formed by the instrumentality of glaciers and floating 
ice during the Creat Ice Age, a supposition which is strengthened by the occas- 
ional jiresence of scratches on the boulders, similar to those produced by the press- 
ure; of ice-grippetl rocks upon each other. The limestone is thin and typically 
pink or buff in colour, but sometimes blue. A .small outcrop of the limestone 
occurs at Simla, imnualiately oppo.site the gateway of “ Snowdon ”, but the 
best exiiosures of it and the boidder-slate are on Summer Hill, a mile and a 
quarter north of Viceregal Lodge. 

/Ige and correlation of the Blaini series.- We thus .see that the unfossihferous 
sedimentary belt is composed of a patchwork of more or less isolated groups 

of beds, no two of which can yet, with absolute certainty, be identified one with the 
other. Eor the most part they consist of perfectly ordinary sediments such as 
have; been formed at all times during the earth's history, at lea.st since its surface 
was divisible into land and water, and are still forming round the coasts and in 
the seas of the present day. ( -onsequently, so far as these deposits are concerned, 
correlation depends on the manner of association of the re.spective deposits ; 

thus, quartzices overlain by carbonaceous shales and limestones in one area are 
correlated with a similar sequence in another. This method of correlation by 
lithological characters is unfortunately open to many objections and cannot 
be relied on except over very limited areas. Where, however, a peculiar and 
uncommon form of deposit occurs in two neighbouring areas, we are on safer 
ground in correlating the one with the other, and it is chiefly this method 
that has been employed throughout the Himalayan unfossihferous belt. 

The Blaini boulder-slate is generally admitted to be of glacial origin [T. H. 
Holland : Records, Geological Survey of India, Vol. XXXVII, 129 (1908)], and as 
boulder-beds of this character, now known as “ tillitcs ”, are by no means of 
common occurrence, but have been formed under very special conditions 
which are known to have recurred only at rare intervals in the history of the 
earth, the Blaini rock has been regarded as the key to the solution of the 
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mutual relationships of the respective members of the sedimentary rocks id tho 
Himalayan zone aiul, with the exception of the supposed boulder-slate of the 
Jaunsar system, all similar beds in this belt have been referred to the Blaini 
series. Nor has this procedure been restrictetl to the rocks of the l^esser llinn\- 
laya ; it has been extended to (ertain supposi'd boulder-beds found in Spiti, 
in the Panjal system in Kashmir, in the infra-d'iias of Hazara ami evmi so far 
afield as Lhitral. All fhcM' have, by one obsiUAcr nr the other, Iumui referred 
to the Blaini horizon, ami this aeain has been <*orrelated with tht‘ well known 
Talchir boulder-bed, which is of undoubted ulacial orit^in and which o<‘curs beh»w 
fossiliferuus deposits ol kmnvn aue in the Salt Haiij^e and at the base of the 
Gomlwana system ol IVninsuIar India, 'the Blaini boulder-slate and its suj)posi»d 
representatives in other parts of tlie llinnllava have, thendore, all been ndVrred 
to th(i lalchir lioriz*)!), tliat is to say, ti> about the Lppiu* (’arbi>mlerous epmdi 
of the European ^eolojrical timt‘ scale, riiis imUhod of emleavourini! to lix 
the a^e ol the ifiaini boulder-slate and its supposed r(‘pr(‘st*ntati V4\s is a perlectly 
legitimate om», and tlie conclusions arrived at have been accepted as ofieriiig a 
probable solution. d’lie wide distribution of the Tfdchir tillite, which has been 
identified both in Australia and S(»uth Africa, would justify its extcmsion to the 
Simla area, but it must lx* numunberetl that in all otla^r areas it is found asso- 
ciated with fossiliferous rucks of known age, and it is therefore ilillicult tt) account 
for the absence of fossils in the Blaini stuies ; this miglit no doubt bc‘ attributed 
to the disturbance and crusliing to which the Himalayan grouj) as a whole haa 
been subjected, were it not for the fact that beds no less <ruslied and abered 
have been found in other areas to retain their fossils in a recognisabh* state, 
whereas the rucks of the Himalayan /juw, although often apparently eminently 
suited for the j)reservation of fossils, have not yielded so much as a trace (»f any 
structure that can be definitely i)ronounced to be of organic origin, much less 
any recognisable fossils. 

With regard to the series older than the Blaini bouhler-bed, it has already 
been pointed out (sypra, p. 291) that rocks exactly resembling Archtean 
and other i)re-Cainbrian types of the Indian Perunsula and Burma have been 
found in Sikkim, Kumaun and Afghanistan, and it is reasonable to suppose 
that thev would also be discovered in the intermediate areas ; furthermore, the 
Baling series of Sikkim ami the metamorphic and crystalline rocks of the Miju 
ranges at the extreme eastern end of the Himalaya have ajso been referred to 
well-known Peninsular types [J. M. Maclaren : Itrcorda, (ieohifiml Survey of India^ 
Vol. XXXI, 18J (19t)4)] and we are thus led to correlat^i the older Himalayan 
groups with the old unfossiliferous and metamorphic beds comprised in the 
Archaean and Parana grou])s [see table showing classification of Himalayan 
systems, supra ^ p. 278] of the extra-Himalayan areas, which include such syst-eraa 
as the Vindhyans, Cmhlapahs, Dharwars and that embracing the old gneissose 
rocks of Rajputana, the Central Provinces, Madras and Burma and so to regard 

i>2 
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thin uiilo.s.siliferous belt a.s a northerly exteii.sion of what has been one of the most 
])erniancnt. as it is one of the oldest, continental areas of the globe. 

The Telhys. — 'J'he pre.sence, immediately to the north of this zone, of an ex- 
tensive series of fossiliferous marine sediments, further points to the conclusion 
that here lay the southern shores of the Tethys, the sea which extended over 
most of Asia duiing Palajozoic and Mesozoic times. Its old littoral deposits 
can still be traced among the beds of the 'I'ibetan zone and prove that much of the 
present Himalaya was a land surface even in early Cambrian times (see below, 
p. 336); and the unconformities and overlaps found at various horizons in the 
Palffiozoic systems are indications of the vicissitiides through which this part of 
the ancient continent has passed. 

Dating and Baxa In the castertj Himalaya, the un fossiliferous rocks are re- 

presented by the. Daling and liaxa series. The former consists of green and grey 
silky slate, quartzite and, oceasicmally, beds of hornblende'schist. These beds 
are muc h crushed and contoitc'd, and frequently contain small dcjcosits of ccjpper- 
ore, which have long been mined in primitive fashion by the natives of the 
Uarjeeling diintrict. The series occupies the lower hills between the crystallhie 
rocks of Darjeeling and the Damudas of the foot-hills (Plate XXXVIII, fig. 3), 
and extends up along the Tista valley into ISikkmi ; thence it runs eastwards into 
Hhutan and continues through the unknown ranges on the north of Assam. 

[F. II. Mallet : Meimirs, Geological Smvey of India, Vol. XI, 39 (1876) ; P, N. Bose : 
Records, Geological Survey of India, Vol. XXIV, 217 (1891); T. D. La Touche: 
op. cil.. Vol. XVllI, 123 (1885); J. M. Maclaren : op. cil., Vol. XXXI, 181-186 

(1904); (i. E. Filgrini : op. c^., Vol. XXXIV, 25-29 (1906); J. (loggin Brown: 

<yp. cil., Vol. XLJI, 246-261 (1912).| 

In the foot-hills of BhutHn another set of rocks, composed chiefly of 

ilolomitic liinestouci and quartzite and kncjwn as the Baxa series, from 

the hill-station of Baxa, is found betwc*en the Damudas and the Dalings. 

Meither of these series has yielded any fossils, nor liaAe they any .special litho- 
logical features in common with individual members of the subdivisions into 
which the un fossiliferous rocks of other jearts of the Himalaya have been grouj^ed. 
Like these latter, however, they are now referred to the pre-Cambrian systems 
of the lndiai\ Peninsula, of which they probably constitute merely an outlying 

portion. The metalliferous Dalings in some re8})ectB resemble the Dharwars 
whilst the rocks of the Baxa .series may find their nearest analogues among the 
members of the Cuddapah system. 

Both the Daling and the Baxa series always appear to overlie the crushed 
representatiYos of the Damuda series and also the beds of the Sub-HimSlayan 
zone, which fringe the southern mountain-foot. For this reason they were 

formerly regarded as pos.sibly younger than the Damudas, but we now know that 
one of the most persistent features of the tectonic geology of the Sub-Himalayan 
zone is the manner in which the younger formations appear to dip below and 
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underlie the older beds in the higher hills, a feature which we have seen to bi 
due to recuinbent folds and reversed faults; aiul when we tind that oath higher 
member is more inetainorplu^sed and more erusheil than that behAN, ^^e iua\ safily 
assume that the apparent sequence is the reverse of the true one and that, as 
in the case of the Tal series and associated rocks in western tiarln\al, tiu Haling 
is in reality older than the Haxa series and the latter oldm* than the Dilnuidas. 
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CHAPTER 33 

THE TIBETAN ZONE. 

The most northerly of the three z()nes of the Himalaya embraces not only 
the northern part of this mountain range, but extends far into Tibet and com- 
prises one of the most complete representations of the geological record to be 
found in the world, ranging, as it does, from almost the earliest period of whicb 
there have yet been obtained any unequivocal organic remains down to the 
Tertiary ei)och. Between those extreme limits not a single period remains un- 
represented, for, altliougli there may be local gaps in one area, these are bridged 
over in another ; and as a bcjok may be restored in its entirety from a number 
of incomplete'- copies, so the geological record may, with the exception of a few 
pages at the beginning and a few at the end, be pieced together from the editions 
lying open in the mountains of Kuinaun, Spili and Kashmir. 

Distribution of the zone, — Tliroughout the Himalaya, this northern, or 
Tibetan, zone is met with almost everywhere immediately behind the crystalline 
axiS' tlie line of the higli peaks— of the great Hinuilayan range. It embraces 
the Ladakh and Zangskarf ranges with their intervening troughs, and extends 
far to the north, probably at least to the great lake basin of Tibet and possibly 
as far as the Kunlun range. It oonsisis of a vast thickness — more than 20,000 
feet — of sediments almost entirely of marine origin and represented by such 
rocks as slate, sandstone, conglomerate and limestone. Along its southern border 
it is in contact witli the Himfdaya?! granite, which throws out branches rami- 
fying through and metamorpliosing the component members of the sedimentary 
zone. 

Early straiigraphical work in the Ilimidluya, — Fossils had long been known 
to occur to the nortli of the great Himrilayan range, the sacred “ saligram 
of the Hindus liaving been identified as an ammonite related to those found in 
the .lurassic beds of Euroj)e, and as early as the year 1831, the presence of genera 
common in the European Paltanozoic and Mesozoic systems had been recorded 
in the Himalaya [Gleanings in Science, VoJ. HI, 30 (1831.)]. No systematic 
work, however, was undertaken till some years later, when General Sir R. Strachey 

♦ “Saligmin'’ am ammonites brought into India chioHy from tho .furassic shales of Kumaiiii, Ngari Khorsum and 
the uplands of Tibet on tho northern frontier of Nepal. They are to be found in Hindu temples in India, and are also worn 
as ohnrms. Amomi the Hnddhists of I’ilKjt they are also regarded as having magical properties and are used in certain 
nvvstic rites. Sarnt t'handra Das also draws attention to the presence of fossils among the offerings to the gods in Densa- 
til monastery near Samye on tho Brahmaputra U our m y tn lham and Cpntral Tibet, editeA by W. W. Rockhill, 299 (1904)]. 
In the Si'dg\vi<'k MuHeiim, Cambridge, Dr, t . K. Cowpe^r Heed found certain fossils related to known forms from the Jurassic 
Spiti shales, with two with Triassio affinities, obtained about 1822 from the “ Salagrammi River near Mooktinath **. This 
appears to be tho Sulgranees from which Dr. J. E. (Iray’s type spocimons w^ere obtained, and is a local name (Salagramma\ 
for the livi^r Gaiulak, which rises in Nopal [ T. If. Hollnn<l : Hecords, Geological Survey of India, Vol. XXXVII, pt. 3, 
130 (1908)]. 

t Zangskar and Xgoi i Khorsum ore spelt as Zaskar and Nari Khorsam in Parts I to III of this book, and are so 
entered iu the Index. 
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visited tlie Kumaun Himalaya ami Ngari Khorsiini * ami laid t lie foundations of 
Himalayan stratigrajiliical <;e(tl<ij>y. He was followed by Hr. F. JStoliezka, whose 
description and subdivision of the fo.ssiliferous rocks of Spili jA/itnoiVs, (ioilogical 
Survey of Indio, Vol. V (Is(ir,)j a valley lyinj- ti> tiu* north of Knlu lon^ starved 
as the basis for tlu* thissil'uation of tlu* sodimontary rtuks of tlu‘ 'TilH^tan zone. 
Simultaneously the work of LiLMitenant t 'olonel t ukIw in-Austen [Quarterly Jourftal, 
{geological ^Society, V<.ls. XX (lst54), XXI (1SU5), XXII (IS(U))| and of Verehfero 
[Journal, Asnific Soca^fy of Bengal, \ ols. XXXV (IS(i(»). XXXVI (lS(i7)] proved 
the extension of this zone into KashinTr. and the substnjuent sur\f‘\s i»f Kutnaun, 
Xgari Kliorsuni and Spiti by Mr. (’. L. (iriesbael) [ (leologiral Survey oj 
India, Vol. XXIJ! (ISDl)] and of Kashmir by Mr. K. Lyiit'kker [Metntrirs, dco- 
logical Survey of Jndui, \ nl. XXII (lssit)|. both ioidiiined ami ainplilied the 
results of Stoliezka s earlier traverses, whilst the publications of tlu* (leologieal 
Survey J)e]>artment bt‘ar witness tt> tlu* amount of attention that the 'I'ibotan 
zone lias receiv(‘d in recent yf»ars. [Pal. Indira, S<‘r. X\’, Vols. I to VII; New 
Series, Vol. II, Mem. 2; Vol. 1\’, Mem. ; X'ol. V, Mf*ms. 1 -.‘t : \’f>l. V’l, Mems. 2 
and 4; Vol. Xll; \’<il. XVI. Afentoirs, (leologiial Survey (f India, \'ol. XXXVl» 
pts. 1-3]. Although much still remains to be <lone. ami Wf* can lianlly claim 
yet to have ailvam‘f‘d beyond the threshold o( Jlimfilayan st ratigraphic’al in^ 
vestigation, nevert lu'less we have obtaine<l suilieif*nt e\idenc(‘ to reveal the strik- 
ing fact that, throughout almost the whole periofl covered by that branch of 
geology known as “ Historical (leologx ' that is t<i say, that portion of the 
geological time-scah* determined by the remains of living organisms^ whut i» 
now the northern slope of the great llimrdayan range lay beneath the wal4*rH of 
a sea, which extended over 'Tibet and stretched at one tiim* tc> (’hina and at 
another to tlie Mediterranean. Throughout almost the whole* of this period, 
the sea-floor continued steadily to subside and thus rc*iiderecl pcissibic* tlie dc*})oHi- 
tion on it of those tlu>usands of fe(*t of sediimmts which have now been raised 
once more into drv land and form part of the higlu*st mountain range in the 
worhl. 

Correlation of the systems of the Tibetan zttne with those of Burope.- 'This 
great series of lossiliferous s<*diments falls into a numb<‘r of natural subdivisiona 
which, are not capable* of (*xact adjustnu*nt to tho.se of the Kuroix'.an scale. Thun 
the clear line of division which is found in Kiin^pe betwc*en tlu* Pahcozoic and 
Mesozeue grou])S does not c*xist in the llimrdaya, wlu*re beds of rermian age 
pass upwards by perfect gradation into ot}u*rs with LcAver IViassie fossils. There 
is no break in the continuity of the deposits, and it is consecjuently irnposaible 
to define exactly where rala*ozoic ends and Me.sozoic begins. iSirnilarly, a well- 
marked break in the Indian deposits may be bridged over by a }w‘rfectly conti- 
nuous sequence in the rocks of Euro|>e, and it has now been found impracticable 

♦ Zangakar and Ngari Khorsum are spelt as Zaakar and Nari Khorsum in Faria I to III of this book, and are ao entarad 
in the index. 
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to apply to the one region the nomenclature of the other. Hence the natural 
groups of the Himalayan sequence must for the most part be recognised as indi> 
vidual units, characterised by names of their own and referable only approxi- 
mately to European equivalents. 

Classification of the dejjosits of the Tibetan zone. — The most marked break 
in the Indian stratigraphical sequence occurs at the base of the Talchir boulder- 
bed, and this has been adopted by Sir Thomas Holland as a datum line for the 
classification of all the post-Purana rocks, the beds found below this break being 
included in his Ura vidian group and those above it in the Aryan group 
[T. II. Holland: Trans. Min. and Geol. Inst, of India, Vol. I, 48 (1906)]. These two 
divisions are clearly marked oil' from one another in the Salt Kange and also in 
Kashmir, but there is some difficulty in demarcating them exactly in other parts 
of the Himrdaya ; and in the prescjit state of our kjiowledge of Himalayan strati- 
graphy, the dividing line between the two cannot be rigidly laid down. 

The following table shows the subdivisions recognised in the rocks of the 
Tibetan zone : 



.System or Hubtlivi.sioii. 

y 

Approximate European 
equivalent. 

Aryan Group. 

IvAiiKWA.s of Ivashiim* : O.ssii-ekous Bed.s of >Jgari Khorsum 
Stratiffniphical break, 

NuMMuiaTiu LIMESTONE of Ngari Khonsum ; Indus Valley 
Tkktiariks. 

Pl(‘ist()cene. 

Tertiary. 

Kampa system 

CretatJcous. 
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:U)l 

liBKTAN Zone in Simti ano Komai n (J’latks XLllI, XLIV, XJLV). 

Ilaimatita system. 

Jlmmania systtvi.- Tlu* Haiiiianta sy.stoin the name pven l>y Air. C\ h. 

<jriesbaeli [Mejtwin^y Ucoloyicul Surrey of India, Vi>]. XXlll (1891)] to a Borie.s 

of conglomerates, quartzites ami slates fouiul in the Kumann and Garhvval 
Himalaya and immediately overlying the crystalline schists of the Vaikrita sysL'in. 
Ihe passage from the one system into the other is <)ften quite gradual and no 
liard and fast line can he drawn l>etween the two. This is no doubt due to the 
fact that tiie Vaikrita systi'in consists partly of sedimentary beds which have been 
metamorphosed by the lliinTdayan granite and which are in all probability 
merely the altered representatives of the lowest members of the Haimantu 
system (see above, p. 2;H)). riie gnaiti^st devidopment of this s\stem is 

found in tlu‘ Kumann and Garhwal lliimllaya, but it is alsi> sei*n in thi‘ moun- 
tains to the north c»f Kulu, in Spiti and in Lahaiil. In Spiti, the uppermost 

beds have yifdded lrilol)it(\s similar lo those found in the n»cl<s of the Cambrian 
system in other [jarts oi the world [11. H. llayilen: J/c//n >//*>■, (tt'oloyu’oL Survey 
of India, Vol. XXXVI, pt. 1 (IU(it)|. 

Math sysinn, 

(Joral U)nesfone and eonyUnn* rate, 'the beds of tlu* llaimanto syslem arc 
overlain by a group of beds named by Stoliezka the “ Muth seri<‘s In Kumann 
and (iarhwfil tlu' lowest rmunber is a dark («>ral limest(»ne with iniperleci fossils, 
said to be of t)rdo\i(ian age; this subdi\i.sion is not huind in Sfuti, the slates 
with Cambrian Irilobites being ovtulain unconformably by a cr)nglomerate eoin- 
posed of pebbhvs of tla* underlying rocks. 

Red quartzite. The next bed, both in the east<‘rn and west«»rn sections, is 

a red quartzite, tlie cclour of whicli is very peisist«*nt and ser\(‘s as an unfailing 
guide t(» the recognition of tliis subdivision: it (ontains no deboininable fossils, 
but is overkun by limestone with loials including the very chara<'t4‘rist ic species 
Ilaly^ites catenuhiria trilobites ami brachiopods. such as occur in the« Silurian 
rocks of Kurope. 

Mut/i quartzite. Abo\e tlib is a remarkable band of whit4* quartziG*, whicJl 
is a ('onstant featiin*. in llimfilayan sodionsof this part, of 1h(‘ fossiliferouH series. 
It is known as the Muth quartzite, from the village of Aluth in Spiti. At its 
base are some thin hands f>f ilarker quartzite coiitfiiniiig a bruchiofiod [ Penta- 
meruii (0 oblongus] probably identical with a .si)ccies (*omrnon in the upiHjr part 

of the Cothlaiidian of Kurope. No fos,sils hav(^ been found in the main mass 

of the quartzite, which may be of either (Jothlaiidian or Devonian age and probably 
represents a part of each system. 

In the Ordovician section the fauna shows affinities with Ajnerican rather 
than with European forms, but in the Silurian this is the case only with the corals^ 

K 
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in the >'oniain<l(*r liuropean affinities pretloininating [F. R. Cowper Reed : Pal, 
Indica, Ser. XV, Vol. XII, Aleni. 2 (15)12)]. 

Kandwar system. 

JAfok series : Syringothyris limestone : Po series : Fenestella shales. — In parts of 
iSpiti, hut nut in the more ((asterly sections of Kumaun and Garhwal, the 
Muth quartzite jjasses up into a thick series of limestone and shale containing at 
the base fossils which are possibly *)f Devonian age, but in its upper beds (the 
Syringothyris limestone) a rich fauna characteristic of the l^ower Carboniferous 
(Mountain Limestone) of Europe. This is overlain by about 2,000 feet of shale 
ami quartzite containing two important fossiliferous horizons, the lower of which 
has yielded plant remains and the upper is characterised by great numbers of 
Bryozoa, amongst which the genus Fenestella is particularly common : this bed 
has consequently been named the “ Fenestella shales ” [H. H. Hayden : Memoirs, 
Geological Survey of India, Vol. XXXVJ, pt. 1 (1904)]. Jt corresponds in age with 
the Middle Carboniferous of Europe but the fauna has a highly individual 

cliaracter. 'I'lusse two groups r.f beds, the limestone series and the shale and 

quartzite, have only been found completely developed in Kashmir, Spiti and 
Kanawar, being absent from Garhwal and Kumaun. Th(j low'er series is very 
well c,xpf)scd in the valley of the Lipak river near Lio, a village on the right 
bank of the Spiti river just above its confluence with the Sutlej ; it has 
consequently been named the Lipak series, whilst the upper beds, the shales and 

quartzites, are known as the “ Po scries ”, after the village of Po in lower Spiti. 

For convenience of reference the two may be grouped together under the name 
“ Kanawar system ”. 

Break in. continuity of deposits above the Kanawar system.~T\\c top of the 
Po series, which (•orresponds approximately with the end of the Carboniferous 
period in Europe, marks an important epoch in the stratigraphical history of the 
Spiti and Kumaun Himalaya. The. shales and quartzites pass upwards into 
conglomerates composed of rolled boulders of limestone, slate, quartzite and 
granite derived from the erosion of the various older rocks, such as the Po quartz- 
ites, Lipak limestones and members of the Haimanta system. It is thus clear 
that before the deposition of this conglomerate parts of the sea-floor, on which 
the older systems had been laid down, were raised up to form dry land, which 
then underwent erosion. Similar conditions prevailed throughout Garhwal and 
Kumaun and may have extended even further east, but the whole of the Nepal, 
Bhutan and Assam Himalaya is still unsurveyed and we know practically nothing 
of the. geological conditions to the east of Kumaun. 

Dothak series in Tibet.— A group of beds, which has been described as the 
Dothak series [H. H. Hayden; Memoirs, Geological Survey of India, Vol. XXXVI, 
pt. 2 (1907)], at the lower end of the Phari plain, may possibly cover a part of this 
period, whilst fossils of approximately the same age as those of the Fenestella 
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shakes lja\(‘ l>eoji luuiul m ujHlhI Ihnildors in tJa* tlu* Subajisiii m Aj>htiin 

[J. M, Mat'lareii : licconls, (icoloyical Siuvry oj Jttdio. Vol. XXXI. 180 (1804); 

( . Dieiier : ihid, \ol. XXXll. 188 (18(K5)| aiul thus alToril r\ iOriui* ol tin* prt‘st‘iu’e 
of fossiliferous beds somewheiv in tlu* i‘at<‘linu*nt aria <‘f that river, but tlioir 
relations to such older and younger l>eils as niav lu* }>resent are eoinpletely 
unknown. 

Absencr uj Kahiimlr syMvm from Kumaun. In the Kiunaun and (larhwal 
Himalaya tlie whole of tlu* 1\> si*ru*s, as well as the Lipak serit*vS. is wanting^ 
and the nNerlyiiiu IumIs ri*st nsnalU' on an t'rod<*d surfati* of the Muth ijuartzite 
or, tnore rarely, on the underlyin’^ lijnestoiu*. In Spili and Kanawar exler»si\e 
erosion took place throughout the greater }»art td the area befi»re the dep<>aition 
of the con}j[lonierate whi(*h occurs alu'Vc* tlu* Ho series, but at both t!ie u])pr( 
and lower ends of the iSpiti Nalli'v, tlu* IJpak series and tlu* l*o series havi* been 
preservi*d. 

Kidliof sysfito. 

Tlu‘ next h\ erlydi;^ s'*ries was tirst observed in Spiti by Stolic/.ka. who named 
it the Kulinu series (il/c/nofr.v. (bohyirol Surrey of India. Vol. V, pt . I (1885)1^ 
It consists of <•( ULdonieratc at the base overlain by eahareoiis samistoiu*. widt h 
is coven d in turn bv a bed t»l black shah* about LOG let*1 thick- known as 
the IVoductus shales *' [ J/tu/o/rs, (tcoUfyind Siuiuy of India, Vol. XXIII, tUi 
(1881): XXXVI. pt, I (1804)] oil atcount of the prt*dominan<‘t* in it of brachio 
pods, which W(*n‘ tui^diiallv n*ferrtu| to that et*mis. In Kumaiin and (Jarhwa! 
the pn\s<‘iict* of tlu* t'on^doiiu'iatt* and overlyin;,' ealcart*ous sandstoiu* has not been 
recorded, but the Hroductus shah*s appt*ar to lit* directly on one or i»ther horizon 
of the older systems. The fossils of the Hroductus shales are numerous and well 
preserved, and this liorizon, to;j;cther with the underlyin^^ sandstone and con^lo- 
merate, is regarded a> a])proximateIy eipdvalent to the IVrinian system of 
Europe. 

JAIany system. 

The next overlyiina be<ls show a distinct change both in tlu; <*haractt;r of the 
component rocks as well as in the fauna that they contain ; for whereas tlu* predo 
minant elements of the Kulinu system are shallow-water coastal deposits, sU(;b 
as con<^loinerat(*. sandstone and shale, containing tlu* renia.ins of bruchio])ods 
the next ^roup of beds < oiisists chiefly of limestone, dejiosited for tlu; most part 
in deeper water beyoiul the rea<h of the .sand and mud derived from the neij^h- 
bouriuir land. The fauna, too. comj>ri.ses chiefly ammonites, with only a com 
])aratively stnall percenta^(‘ c»f brachiopods. The cluniL'o, though raiad, is by 
no means abrupt : marine conditions still prevailed, but the sca-bottoni slowly 
subsided and what was formerly a c-omparatively shallow-water area now became 
deeper and further removed from tlu* shore. There was no interruption of 
continuity of deposition on the .sea-floor nor any siidden ehan^e in the character 
of the deposits. Tt is consequently impossible in the Himalaya to draw any 
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hard line b*;tw<H*.n the top of the Palseozoic group and the base of the Mesozoic, 
the j)as.siig<f from one to the other being perfectly gradual. The Productus 
shah'H pass up into an altfirnating series of thin bands of shale interbedded with 
equally thin bands ol impure Jimestrme ; as the series is followed upwards, the 
calearoous eh'nu'rit increases and the shale disappears and thence there extends 
to a vertical thickness of over 6,000 feet a perfectly uninterrupted group of 
deposits of which the predominant rock is limestone, with subordinate bands of 
shale and sandstt)ne. This vast series of marine sediments comprises re}*resen- 
tatives of all the members of the. Mesozoic grouj) of Europe, which can be readily 
identitied by means of the numerous fossils that they contain. The most im- 
])ortant subdivision, both in point of thiekne.ss as well as of fossil contents, is the 
liilang system, which is ov(*r 3,000 feet thick in Spiti and rather less in the Ku- 
tnaun and (larhwal Himalaya. Th«( ba.se of this .system is regarded as lying 
immedialely above the Productus shales and beneath a thin band of limestone 
known as tlm Otoecras zone, so called from the prevailing genus of ammonite 
found in it. The Otoceras zone shows an admixture of both Permian and 
'I'riassie features, and it is considered by M. P. Bonnet \Com'pt€s Rendus, Acad- 
emic des Heitmees, Paris, Vol. J70, No. 21, 1 372- J 374 (May 1020)], by com- 
parison with the, similar occurrences in Arnnuiia, that the beds with Pseudo- 
mouotis grieshacfii, Ixftween the Ophiceras zoiu' above and the Otocera.s zone 

Ixdow, may be taken as the division between the Permian and the Trias. The 
lower beds of the Lilang system consist of thin bands of lime.stone and shale, 
pa.ssing upwards into a thick bed of nodular limestone. Part of this latter 
be<l, together with a .series of bands of ]ime.st()ne separated by thin partings of 
shale, re|)resents the Muschelkalk of Europe, whilst tin; remainder of the Middle 
'I'lias, the laidinic stage of Euro])e, is represented by sh.ale and limestone con- 

taining the «'haracteristic Euro])ean fossil Daouella lonimeli. Above this, again, 
are representatives of the Oarnic and .Juvavic .stages of the U])per Trias (for correla- 
tion s«H*. below, p. 308). The best .sections of the Trias are in Spiti ; to the east 
its divisions, especially the Ladinic and the (.'arnic, dwindle in thickne.ss and the 
shah's are replaced by thin pure limestones, poor iu fossiks. 

Kioto limestone. 

From Spiti eastwards as far as the western frontier of Nepal, the 

Zangskar range is usually capped by a great n\ass ol limestone, over 2,000 feet 
iu thickno.ss. which is for the mo.st part unfossiliferous, but the uppermost 
beds contain a rich Jurassic fauna, whilst those at the base contain bivalves 
(Miyulodon and Dicerocardinm) (diaracteristic of the Upper Trias. The upper 
part was named by Stoliezka the “ Tagling limestone ” and the lower the “ Para 
limestone ”, of whic^h the Tagling was intended to represent the Jurassic, and the 
Para the Iriassu', part. Like most of the other Himalayan formations, however, 
this limestone mass cannot be subdivided according to the European scale ; it 
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13 a well'characterised atratiizrapfiieal unit in which it is impossible to say where 
the Jriassic part ends and tlu* J\irassic begins. It is therefore necessary to 
h^l^e a single name for it, and originally in j>ublications of tlu* (leological S\irvey 
It was referred to as the (irev limest<me ( A. von KralTt : Mnuoirs. (hological 
Survey of Lidia, Vol. XXXII. pt. :5 (llUei) ; i\ Dienm*: PaL hidi<a. Ser. XV, 
\ol. V, X"o. 3 (ItHtS)] in which ttnin was included the wlude limestone mass between 
tlie top of the Quartzite series ol (he Lilang s\sti‘m and tlu* basi* oi the Spiti 
sluiles. loifortunately the term “(irey limesioiu * had already been applii'd 
to a subdivision <d tlie Xummulitic series in Hazara |(\ S. Middlemiss : Mnnoirs, 
(jeolofjical Survey of India, ^nl. XXVl (IStM>)], ami It) emplov it also f4)r the lime- 
stone of Spiti and Kumauii would lt‘ad to <-onfusion. The la((<‘r might appro- 
priately l>e <allf*d the “Kioto linu*.stone as it is widl seen in tlu* ililTs beldnd 
Kioto in uj>])er Spiti. Ol its two subdix isiims tlu* name Para stage* is r<*st ricti*d 
to tlui lu*ds containing Mtyalodiai and latt<‘rl\ Kiiown us the “ Megahulon lime- 
stone* ^[11- H. riayde*n : ^Innoirs^ (iioloynal Snrvti/ o/ India, \ed. XXXVI, 


pt. 1 (1904); (\ l)ie*iu*] 


oy>. 


r//.| whilst the I'agling stagi* includt‘S all 


the rest. 

All the sub(»rdinate‘ stage's e)l the* Kure)pe'an d'lias have* be*en re*4*ognis(*el by 
their fossils, but the p(*rfe‘(*t eeuitinuity fremi base* to summit e)f tlu* stratigraphnad 
sequence of tlu* Mesozoic gr< u|) in the* Ilimfdaya, whe*re* a single* numntain side*, 
not infrequently alTords a complex, 1e* s(*cti<»n fre>Tn the Preuluetus shale's to the te)j> 
of the 8j)iti shales, re'iiders it im]u>ssible* te» d<‘Iine* the* e*\a4‘( limits ('orn'Speuuling 
te> those e)f the stages of the*, Kurope*an 'Trias. 'Tlu* elassificat ion of the Hima- 
layan sequence is, therefore, base*d e»n the* natural s\ibdivisie>ns of its e*om]U)m*nt 
beds which, according to their feussil e*onte*nts, <an be* appn>.\imate»ly re*fe‘rred to 
their European equivale*nts. Such e<»rre*latieui is facilitate*el by the large* nund)er 
of characteristic European s})e*(*i<*s, ])artieularly e»f amm<unt<*s, femnd also in the 
Himalayan 'Trias. 'Idu* g<*neral re*se*mblam*e* of the fauna e»f the 'Trias of the 
Himalaya to tliat of the Alps is inde»e*d so great as to l<*ael to the* conclusion 
that eluring the Triassic epoch, tlie sea, kiu>wn as tlu* 'Tethys, which e*xtended 
over much of Asia, was continuous with that in whicli the* 'Trias of the Alps 
was being laid down, and that thus intere*oTnimn.icatie>n te)ok [ilaee between these 
two areas. 


Spiti shalcfi. 

In Spiti, as well as in the (larlnval and Kumaun llinuilaya, the steep 
limestone cliffs (Kioto limestone) of the Zangskar range* are* usnally capped 
by undulating downs covered with bla<k friable shal(*s. I’hese are known 
as the Spiti shales and have yielded large numbers of ammonites and 
beleninites of Upper Jurassic type fF. Stoliezka : Memoirs, Geological Survey 
of India, Vol. V (1866) ; V. Uhlig : Pah Indim, S(>r. XV, Vol. IV (1903)]. 
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Givnud and Chikkim series. 


Hero iind then*, resting on tiie Hpiti sliales, lie beds of sandstone, 
orcnsionally <iaj)pcd f)y limestone and shale ; these are known a.s the Giumal 
sandstone, Chikkim limestone, and Chikkim shales, respectively, and have been 
so named after the villages of (Jiumal and Chikkim in Spiti ; they have yielded 
few fossils, but such as have been found are of Cretaceous age ("F. Stoliezka : 
Memoirs, Geological Survey of India, Vol. V (186.5)]. Tlse Giumal sandstone bears 
Neocomian and Gault fauna, as was .shown by Dr. A. Spitz \ Records. Geohyieal 
Survey of India, Vol. XLTV, 213 (1914)]. The Cenomanian is missing throughout 
the Jliiufllaya [G. de P. Cotter: Records. Geological Survey of India, Vol. LIX, 
40.5-409 (1927)], as throughout North-Western India, though well develoj)ed in 
Southern India and Tibet. 

Classikk'ation of tuk Aryan ano Dravidian Systems ok the Tjbetan Zone 

IN Spiti and Kumaun. 

'I'lie ab(»ve short de.scription of the Pala>ozoic and Mesozoic rocks of the 
'ribetan zone is based on their development in Spiti and in the mountains of 
Kumaun and Garhwtll, in which areas they have been studied in greater detail 
than elsewluTo, whilst the .sequence from the base of the Haimantas to the Chikkim 
shales is the most com[)lcte and continuous yet observed in an)’ part of the Hima- 
layan region. Even in these areas, however, nutch .still rein-ains to be done, 
especially in the direction of a detailed study and .subdivision of the Kioto lime- 
stone, which ernbrat es the uppermost 'I’rias and the greater part of the .Jurassic 
system. 

End of marine and beginning of continental phase, in the Himalayan area . — 
The change from limestone to S})iti shales and Giumal sandstone marks the 
beginning of ;i new ])ha.se in tlu; geological hi.story of the Himalaya and Tibet. 
The Tethys gradually began to recede, its southern shores ciept slowly north- 
wards and ar<!a.s, which, throughout almost the whole of the Triassic and Lower 
•lurassic periods, had lain beneath a clear and tranquil sea, were now brought 
within reach first td mud and silt and then of .sand and grit carried down by 
rivers from the south. Grailually the sea retreated until the northern ranges 
of the Himrdaya and the whole o| Tibet became a continental area. During 
the ])rogr('ss ol this change, however, deposition continued for some time in 
Ladakh, Xgari Khorsum and Central Tibet ; tin* deqiosits thus formed are of 
liower Tertiar)' age and are partially marine and partially of fresh-water or 
estuarine origin. The former are found in Tibet and in Zangskar and the 

latter in the Indus valley in Ka.slimir. In Zang.skar these Tertiary beds are 

represented by a mass of nummulitit- limestone found at an elevation of 18,600 
feet on the peaks above the Singhgi La [T. D. La Touche : Records, Geological 

Survey of India, Vol. XXI, 160 (1888)] whilst, further east, nummulitic 
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liinestouo is said by Mr. Griosbaoli {o t»\vrlie tli»* ('ivt arsons btals in Ngari 
Khorsuin, to the north-east nt the Niti Pass [Memoirs, litoloijiail Survt'f/ of Induh 
Vol, X\II[ (1891)]. The IVrtiarv roeks of the Upper liui\is valley and of the more 
easterly portions of lihet will be referred in subsequently (infra, p. S23), 

None of these beds art* younger than Eocene, tlu* iddest subdivision t)f tlie 
lertiary system, and they thus furnish us with an approximate date for the close 
of the marine, and the opening of the i-ontinental, phase ii. tie history (d tht^ 
Indo-1 ibetan area; this date may be placed in tin* lattc‘i part of the Eixene 
jH^riod of tlh* lertiary epoch. 'Die crustal dist\irbanci‘s winch then took place, 
resulting in the rise ol tin* land and retn*at and disapj>eaiam e of the si*a, wane 
accompanied by great volcanic activity, t‘vidences of which are now to W*, scc*n in 
the lava-How’s associated with the 'rertiary di*posits and in the dvk«*s id intrusive 
rock found cutting through all the ^dder si‘dinu‘nlai\ deposits. 

1 he annexed table shows the detailed classification of the Ai\an and Dravi- 
dian rocks of Spiti and Kumaun |A. von KraiTt : iiimral lieporL Heokxjical 
Hurvey oj India, 1899-1900 (1901); II. II. Ilaydt‘n : Memoirs, (indof/ieal i^nrrt y 
of India. Vol. NXXVl, jd. I (1904) ; (\ Diem*! : Pn/. IndInt, Ser. .\V, Vcd. V, 
No. :i (1908)]. 


Thk “ Exoric Hlocks ' ok Maij.a Johak (Platk XLN’I). 

Hefore passing (Ui to discuss the <tevelopment and distribution id tin* Paheo* 
zoic and Mesozoic beds in <dher parts of the lliimllaya, it is m‘cessary to refer 
to a very peculiar grou]» of detached blocks of limestone and other rocks found 
in the extreme* north of Kumaun on tin* lndo-1'ibetan frontier and beyond in 

Ngari Khorsum (liundes). 'flu*, culminating ri<lge of the* Zaiigskar range 
m Malhi dollar and the northmn slopes of tin* same range, at Dliiticlmn in Ngari 
Jihorsuni an^ composed chirdly of Spiti shales overlain by a sandstom* foimatioii 
(the equivalent of the (liumal samlstone of Spiti) which passes upwiirds into a 

series of sandstone and shale (|)robably of ( retaci’ons age) exactly resembling 
the European “ Klysch ()v<*rlying th4‘S(* ami n‘sting soimdiim*s on the Sjiiti 
shales and sometimes on the flyseh. and inextricably mix(‘d with, ami <*mlM*dd<*d 
in, masses of andesit<* and other basi»*. volcanic* rocks, an* immmcrabh* blocks 
of sedimentary rock, varying iti size from men* pebbles to massifs of many 

thousand cubic yards in volume. Blocks of lirm\stone, samlstfinc, Sjiiti shale 

and flvsch lie scattered through the v^ilcaiiics with no trace of reguiarity or 
arrangement, whilst the jumble beeoines the more confuse<l *vhen the fossdi- 
ferous character of certain of the blocks n* veals the striking fact that almost 
every stratigraphical horizon from Permian to iqqierinoHt (Vetaceous finds ite 
representative in one or other individual block. Unfossilifcrous blocks prevail, 
but those which contain fossils have yielded sjiecimens both sufficiently numerous 
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1 

Skdjmem’aky Kooks of the Tihetan Zone in Sfitt and Kumaun. 

Approximate 

European 

equiTalentB. 


Numiniilitio limestone and volcanics of Kumauii and Ngari 




Khorsum. 

Kockne. 



“ Flysch ’’ of Kumauii and Ngari Khorsum. 




“ Chikkirn shales.’’ 

Cretaceotis 


(Jhikkim limestone.” 




” (dumal sandstone ” (Gault). 




” Spiti shakes. ” 

T _ 

— 

— 

-- 


d URAS8IC. 

Kioto 

“ Tagling stage.” 



LIMK 

” Para stagii ” (“Miigalodon limestone ” at base). 

Rhoetic and 


STONK. 


Dachsteinkalk 



” Quartzite series ” with Spingmi maniejiaiH (Kratlt). 


, 



” Monotis shal<‘s ” vvitli Monolia salmaria (Schlotheim). 

J uimric. 




“ Coral limestone ” with many <*.ora]s and Spiriferina gries- 

{Noric) 

PS 

» 



barlii (Bittncn*). 


eu 

p 


Lila NO 

“ Juvavites l)(*ds ’' with Jumrifes amjalatus (Diener). 

' 

H 



“ Tropites IhhIs ” with Tnypites cf. subbullatiis (Mojsisovics). 

Carnic, 




Grey shales ' with Joaunltcs cywhijormis (VV’ulfen). 





‘‘ llalol)ia. iieds ’ with Ualobia cf, comalu (Bittner). 

— — 


s 

SYSTEM. 

Daoni'lla liiU(‘stoue" with Daonclla indica (Bittner). 

Ladlnic, 




“ Daonella, sliak s *’ with DaoHcllu loncmcii, (Wissman). 





“ Muselielkalk limestone witli Ptgehites rngifer (Oppcl). 

. 

fC 

o 



” Nodular limestone.” (Niti limiustone). 

Dinar ic. 

U1 

tj 



“Hedonst rasiiia beils” with If(’(lcns(y(rnn<i nioj.sisovicsi (Diener). 


S 



M(‘ekoeeras zom* ’ with Mcchoerras varahd (Diener). 

Lower Trifia 



“ ()p]ii(M*ras /one. ” with Ophivcnts sahmfald (J)i(mer). 

(Bun ter) 




Zone ol L*si ddidhonotis gricubadn . 





“ ()toe<‘ras /one ” with Otaccnis nujodn'ordi ((iriissbach). 




“Prod net iis shales” with Xrnaspia and (Jgclolobm above 




(Tluningiaii) and Marginifcra himalagcnsis (Diener) below 




t^axonian). 

Permian. 


Kulinij 

*■ (^ileareons sandstone.” with Spirlfcr fd^sciger (Keyserling) 



S YSTKM. 

and Splrif r tthfreout (Waagen) (Artinskian). 



1 ‘ 

(kaiglomerate, grit and sandstone (IJralian). 

— 


Kana- 

“ Po series including “ KenestiBa shak's w ith P rotorctepora 

Carboniferous. 

1 WAK 

itntpbt (lionsdakd (Mosiaivian). 



SYSTEM. 

Lipak sori<'s eliiidlv liiu<*stone. \s\\h. t^gridgothyris cdHpidata 




(Martiti) above (J)inantian) ami Atrypd aspera (Sehlothcim) 




1)(‘10W . 

Devonian. 


“ Mntli ipiart/ite ” witli Pcntamcidu cf. oblodgus (Sowerby) at 

1 )j| 



Moth 

IjimestoiH* NvitJi trilobites, braehiopods and corals (including 

Silurian 


SYSTEM. 

lldlystfcti cdtcnulana jjamarek). 




Red (juart/ite.” 




Conglomerate in Spiti und coral limestone in Kiimaun. 




Slate, cpiart/ite ami limestone with trilobites. 



Hai- 

Blue and black slate (w eathering bright red), with carbon- 

Cambrian 

and 

MANTA 

aceous shales. 

(?) Pee-Cam- 

SYSTEM. 

Slate and quartzite. 

BRIAN. 


1 

j Conglomerate in K umaun, - absent from Spiti. 
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and sufficiently well preserved to leave no room for doubt as to the particular 
horizon to which each belongs. When, however, we compare them with the 
corresponding horizons of the typical l*alan>zoic and Mesozoic sequence of Spiti 
and Kumaun, they are found to show a very marked ilitTerence both in their 
physical character and in the fauna that they contain. The majority of the exotic 
blocks correspond wiih the red limestones of the llallstait facio^s in the Alj)ine 
region. Ihose of Lower Triassic ami Muschelkalk ag(' have a close faunistic 

affinity with the corresponding beds of the Spiti-Kumaun facies, from which 
they differ only lithologically, but in the Larnii* stagi* there is both faunistic 

and litliologieal contrast with th(‘ Spiti-Kumaun facies, and a stnmg resembhince 
to the Mcdit(*rraiiean facies. Tins is still mon^ marked in the Liassit*, those 
equivalent to the Dachstcdiikalk Ixdng in a facies of unfossilifenuis, whit(», dido- 
mitic limestone. Tims th(‘ <urious fa<‘t is n‘V(‘ah‘d that in one and the same 
area, and almost in contact with om‘ another, tiuue are two <listinet facies of 
Permian, Triassic and Jurassic rocks, tha* t)ne bidng the typical Spiti-Knmann 
facies and the otluu* that of the (‘Xotie hhicks. dhe lattm*. thendt»re, cannot 

be merely fragnuuits of the underlying brd.s which have b(‘cn brought into their 
present anomalous ])(»sition on th<‘ top of beds yonr^gcu* than tluunselves by a 
simpler proec'ss of faulting, to whicli tin* oriiiin of certain of the Kuropean “ Klijr 
penziige ’’ or ‘'blocs ex(»ti(ines has been ascrilx’d ; but thi*y must have* been 
transported from some* othiT ansi, wlH*n* the n]>p(‘r Laljcozoic* and Mesozoic 
facies is different to that of the typical Tibetan /one. Such an area may possibly 
be found to lie to the Jiortli, in Kgari Kliorsum, whicli is still a (rrra iHCoyiiita, 
but perha[»s contains the solutiem <d om* of tin* most int(*resting problems of 

Indian stratigraphical geology. 

Mode of orujiii of ihe erratic ld^:cks,- Uie invariable association of exotic 

blocks with great masses of lava ami other vohanic roiks «:f suliaerial origin 
affords a clue to the manmu' in which tlu*y have been tianspoitml to their jire- 
sent jjosition. JIuring the* great outburst of vohanic activity which took phue 
throughout tlie noiiln*rn parts of the Himfilaya and in western Tibet in early 
Tertiary times, these blocks were tcuii by the disrnjdivc forces fumi their parent 
mass and carried on the Iava-fl(»ws far t<i the south of their original liome. \A. 
von Krafft: MemoirSy Gcolof/ival ^Surrey of Indiiiy Vol. XXXIl, ])1. 3 (11)02). 
For other literature on the subject of the ex(di<‘ blocks, see livcordsy Geological 
SufVey of hididy Vol, I, 10 (181M)j iJe^okschc, d» k, Akad 1^X11, 533 

(1895); Mc 7 noirs, Geological Survey of Judm^ Vol. XXVJil, 1 (1895); Pal. Indka, 
Ser. XV, Vol. 1, pt, 3 (1897); Vol. II, pt. 3l. 

The Tibetan Zonk in the Eastern Himalaya (Plate XLVII). 

We shall now try to folhnv the Tibetan zone from the typical areas of Spiti 
and Kumaun into other parts of the Himalaya. We have already seen that in 
these two districts the only point of difference in the oldest (Dravidian) group 
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of the fossiliferous rocks is the absence from Spiti of the Lower Haimanta con- 
glonicrate and of the coral limestone which occurs at the base of the Muth system 
in Kiimaun Geological Sufvey of India, Vol. XXIII (1891) ; XXXVI, 

pt. 1 (1904)] and the prcsencx-, in lower Spiti of an extensive series of beds, the 
Kan a war system [Memoirs, Geological Survey of India, Vol. XXXVI, pt. 1 
(1904)], which has not been found in any part of Kumaun. 

The development of the Aryan group is almost identical in the two areas, 
but in Kumaun the Lilang system is not quite so thick as in Spiti. As the 
Tibetan zone is followed south-eastwards towards Nepal, this thinning out of 
the Lilajig system (Trias) is very marked, the total thickness in Byans being 
only 2,000 fecit as compared with over 3,000 feet in Spiti. East of Kumaun 
practically nothing is known of the l^ibetan zone until we reach the northern 
frontier of Sikkim, where there is a very extensive development of Jurassic 
beds, which appear to cover almost the whole of this part of Tibet from Sikkim 
and Bhutan on the south to beyond Lhasa. The limestones of the Lhonak 
range, north of Kanchenjunga, and a small group of limestones at the south- 
eastern edge of the Phari plain, probably represent parts of the Trias and the 
Lias of Europe, and the hills which run from Kampa Dzong to Tuna contain 
an interesting group of limestones and shales (Kampa system) of Cretaceous 
and Lower Tertiary age [Memoirs, Geological Survey of India, Vol. XXXVI* 
pt. 2 (1907)J. Tlie fossiliferous boulders of Permo-Carboniferous age, found 
near the mouth of the Subansiri river in Assam, have already been referred to 
{supra, p. 302). 

Thus we see that little is known of the Tibetan zone to the east of Kumaun, 
but it; is highly probable that Mesozoic rocks (chiefly Spiti shales and other 
Jurassic beds) run continuously eastwards along the northern frontiers of Nepal 
and Bhutan, possibly even as far as the gorge of the Brahmaputra. 

Kashmir and the Western Himalaya (Plate XL VIII). 

Returning once more to our central area and proceeding north-westward 
and westward from Spiti, we find an extensive development of the Tibetan zone 
in Kashmir. In the year 1883 Lydekker published an account of the geology 
of Kashmir and adjoining territories [Memoirs, Geological Survey of India, Vol. 
XXII (1883)], based on his own surveys and upon the work of previous 
observers, amongst whom the names of Drew [The Jummoo and Kashmir terri- 
tories (1875)], Godwin-Austen [Quarterly Journal, Geological Society, Vol. XV, 
221 (1859), XX, 383 (1864), XXI, 492 (1865), XXII, 29 (1866), Journal, Royal 
Geographkal Society, XXXI, 30 (1859)], Verchfere [Journal, Asiatic Society of 
Bengal, Vol. XXXV, pt. 2 (1866), XXXVI, pt. 2 (1867)] and Stohezka [Memoirs, 
Geological Survey of India, Vol. V, pt. 1 (1865), pt. 3 (1866)] are conspicuous. 
This work was completed before detailed surveys of Spiti and Kumaun had 
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Iwn carried out and Lis classHication «)f the rock-groups of Kusliiuir is on broader 
lines than that since adopted for the latter areas. Ho recognised four main 
systems in the rocks of Kashmir, viz. (1) “ Tertiary ”, (2) ” Zanskar”, (3) ” Tanjal ”, 
and (4) “ Crystalline and Metamc»rphic ”. 

Crystalline rocks and their distribution. — Th«* crystalline and inotainorphic 
rocks, which consist of granite, gneiss and schist, cover the greater part of north- 
ern Kashmir, including Jialtistan. and run westwards throtigh Chilas and (digit 
into the mountains of Alghanistan. Towards the east thev run through northern 
Ladakh and probably continue thence through westcuii Tibet (ILnlok) and 
Chumurti into the mountainous regions north of lake Alanasarowar and the 

head-waters of the Brahmaputra. In eastern Ka.shnur they esjustitute much 

of the district of Zangskar, sending out a narrow arm south-eastwards through 
Lahnul to join the simil.ir rocks of tlu> Creat llin\rilayan range between Kulu 

and Spiti, and thus merging into the cry.stalline axis of the Himfdaya. 

In south-west Kashmir a narrow strip of crystalline rocks runs along the 
Plr Panjal range, forming a narrow tongue ]>rotruding from the wider crystalline 
area of Chamba ami the Dhaulu Dhiir range, which, again, is an olTshoot from 
the cry.stalline axis of the Himalaya. 

The prevailing type amongst the rocks of this series both in Zangskar and 
in the Pir Banjal is tlie cliaracteristic Himalayan biotitc-granitc, and these 
two crystalline area,s are the rc.sult of the bifurcation «d tin* hitherto unbroken 
central zone of the llimrdaya. The cry.stalline zom*, whic-h crosses the Huth'j, 
aa a single brcjad band, from c*ast to wc*st, splits up in Kangra district into two 
branches, one of which, following the range between Kulu and Bpiti, runs through 
Lahaul into Zangskar. where it ends in the Kun Kun ])enkH. The other brunch, 
still maintaining much the same trend, passes through the Dhaula Dhftr range 
into the Plr Panjal, where it thins out to a narrow stri]), separated oidy by a 
baud, of insignificant width, of pre-'IViiiary rocks from the Sub-HimRlayan zone 
of Jammu and the Murrec hills. 

Between these two branches of the crystalline zone lies a broad area of 
sedimentary rocks bc*longing to Lydekker’s ” Panjal ” and “ Zanskar ” systems, 
w’hich correspond approximately with the Hravidian and Aryan groups, whilst 
along the north-east c)f the Zangskar branch runs the direct continuation of the* 
Tibetan zone of Spiti. Throughout Kashmir the sedimentary beds continue 
north-westwards until they meet the great crystalline complex of Baltisifin, 
Gilgit and Chilas. 

Panjal” sysic»i.--The outernjcjst strip of sedincentary bc'ds, which lies 
between the Sub-Himrdnyan zone of Jammu and Miirree and the cry’Stalline 
axis of the Pir Panjal range, has Iwen included by Mr. Lyclekker partly in his 
“ Zanskar ” system and partly in the ” Panjal ” system, which latter takes 
its name fronr the Pir Panjftl range. 


»2 
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The. “ Panja! ” system included a great variety of rocks, all apparently 
devoid of fossils and consisting of slates, conglomerates and great masses of 
trap, repres<uiting old lava-flows ; the slates and conglomerates prevail in the 
lower part of the system and the traps in the upper. The system completely 
surrounds the Srinagar valley and extends thence southwards along the edge 
of the crystalline zone of Zangskar. On the opj) 08 ite side of the latter it runs 
north-west and south-west and is directly continuous with the Tibetan zone 
of Spiti. Small patches of the same system also occur at the lakes of Pangong 
and at Ghangchenmo near the frontier of Tibet. 

Revision of Lydekker's work - Iho sedimentary rocks of Kashmir, although 
highly fossiliferous in certain localities, are, as a rule, much ])oorer in fossils 
thaji those of Spiti and Kuniaiin ; this, combined with the fact that time did 
not permit him to carry out his work on the detailed scale that has since been 
possible in .Spiti and Kumaun, led Lydckker to work on broad lines and to rely 
larg(dy on the physical characters of the rocks as a guide to their correlation 
with one another and with those of adjacent areas. Since the appearance of 
Lydekker’s memoir in 1883, much detailed stratigraphical and paleontological 
work has been done outside Kashmir, notably in Kumaun and Spiti ; in the 
Kashmir valley itself, and the valleys surrounding it, the detailed researches 
of Mr. fl. S. Middleniiss, carried out with his unerring insight into the problems 
of field-geology, and j)ubli8lied with his enviable clarity of exposition and felicity 
of })hrasing, havti indicated serious deficiencies and errors in the original 
description. If one takes into account the size of Kashmir and the adjacent 
territories treated of in Lydekker's memoir, and their mountainous and often 
inhospitable nature, it is not surprising that revision has introduced important 
modifications in his conclusions. 


Lydekker’s “ Panjal ” and “ Zanskar ” systems corresponded approximately 
with Ihe 1 fra vidian and Aryan groups, but they were worked out on broad 
lithological lines, and consequently all the slates, conglomerates and traps were 
referred to the “ Panjal ” system, and tin* limestone grou})s to the overlying 
“Zanskar”. Gertain inconsistencies and imperfections in this distribution render 
it necessary for Lydekker’s classifnatitm to be superseded by that of Middleniiss. 
The result of Midillennss’ obscuvations has also been to estfiblish a twofold 
division of the stratigraphical record, separated by the great accumulation, about 
10,000 feet in tliickness, of the Panjal volcanic series. These volcanic deposits 
reiuesent a time-interval during which revolutionary changes took place from 
marine sedimentation to volcanic cata.strophism on a grand scale, probably 
to some extent on land. this is indicated by an unconformity which in some 
sections is present below the Agglomcratic Slate, and by the land conditions which 
set in during the effusion of the Panjal trap giving ri.se to strata bearing a Gond- 
wilna flora, while the close of the revolutionary period saw the re-establishment 
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of the Tethys sea aiul the return to marine ileposition (luring lVrinia?» and Irias 
times. 

New classification by M iddhiniss. If the IVnniim attributiMl to the 

lowest of the tioiuiwana jilant luirizoiis is rornat, theo tin* Panjal voli'aiiies 
and their land eoinlitions were ronteinporaneons with the nneonforniit y wliieh 
througliout Sj>iti, (iarhwfd and Kinnaun iwnnes ludnw the Prodiietus sliales. 
This break eoiTesjumds witli tlie TpiuT (’arl)oniftO‘ous and tlir beginning of 
the Permian in Knro])e. Ovrr the <‘onlinental areas lA Peniiisidar Imlia. South 
Africa, Australia, etc*., wides])read glacial conditions tlu*n (d>tainc(l. 

Below the Panjal volcanics, fossiliterous format icuis refU’esi'iit ing flu* Upper 
Silurian, ajid the l^tcwer and Middle* ( 'arboniferous have In'c'n found, lu*sides 

great thicknesses of unfossdiferous bc*ds, the age of which can only be* infern*d. 

With and above the vcdcanics (cmu*s a fairly complete secpu*nce of Upper 
Carbonif<*rous, Permian and Trias. As was (*xpected from its [iresence in 
Garhwal and Spiti, the long-su])pos<‘d abstmcc* of tJic Upper Irias {( arnic and 

Noric) is found to bt* a misconception, although these* beds ha\e not yet yi(*lci«*d 

the beautiful fauna characteristic of the former areas: great thicknesses of 

limestones still how(*ver remain unsearclu‘d. 


Middlemiss' investigations arc* publislic‘d in thivc principal jeapors in the 


Records of the (teoloifinfl 
(1909) ; Vol. XU, pt. :U 
and, in collaboration with 
Indicdy XVw' Scu’i(*s, \ol. 
Series of Kashmir''. He 
Reports ])ublished by tlu 


Saiciy o/ India, |\ol. XXX\II, pt. *1. 280^127 

20G-2(in (p.fltt) ; Vcd. XU, pt. 2, 110-144 (1911)1 
tlu* late* Mr. II. S. Hion, in his nu‘nu»ir {Palaontoloffid 
XII, (1928)1, " 'Flu! Fauna of tlu* Agglonierat ic Slate* 
IS also tlu^ author e»f a series of Miiu*ral Survey 
• dammu aiul Kashmir (<ovc*rnme*nt , de‘aling wdth the 


economic depe^sits of the State. 


The succession establislu‘d is, in de‘seending oreli*r:-- 


11. Upper Trias. 

10. Muschelkalk. 

9. Lower Trias. 

8. Zewan or Mklellc*. PcTinian. 

7. Ganganiopteris lieJs (Low'cr Gondwanas). 


^ Later edTusions of Parijdl 


Main Pntijdl trap flows, 'I 

VPanjal vokaiiiie; sericis (Moscoviaii to Artinskian), 

Agghrmraiic Slate, J 

6. Fenestedia serie*3 (? Middle Carboniferous). 


5. Passage beds. 

4. Syringothyris limeatone scries (Lower Oarljoniferous, Dinantian). 
3. Muth quartzite (? Devonian). 

2, Uppe*r Silurian, 

1. Lower Silurian and (?) Cambrian. 


trap. 
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Camlwian to Devonian. — The age of the older Silurian and Cambrian is- 
vcry speculative. ^J’hey consist of greywack^, in places metamorphosed by 
the iiitru.sive granite, and have been followed for many hundreds of feet below 
the Upper Silurian, forming a great anticline and a parallel syncline to the south* 
east of the Kashmir Valley. The fossils indicate a Llandovery age. 

I'he Upper Silurian consists of about a hundred feet of sandy shales, its 
outcrop winding with the Muth quartzite round the double fold of the older 
Silurian, and between these two formations. The chief fossils are Orthidee, 
Strophomence, corals, and fragments of trilobites. 

'I’he Muth quartzite is composed of a thickness of as much as 3,000 feet 
of granular w'hite rock, very similar to that of Spiti and Kumaun. It is un- 
fossiliferous and therefore its age is \mcertain, except in so far as this can be 
inferred as Devonian from its position between the Upper Silurian and the 
Lower Carboniferous. 

( arbonijerons and Fermian.— 1'he Syringothyris limestone series was mapped 
in places by Lydekker as tlie Kuling system, though it is now proved to be 
entirely distinct, and to be separated by many miles from any typical Zewan, 
Permian or U[)j)er (Carboniferous (Kuling) outcrops, and divided from them 
stratignipbicully by many thousands of feet of Fenestella shales, Agglomeratic 
Slate and I’anjal trap. In the normal sequence the Syringothyris limestone is 
succeeded u|)wards by passage beds of unfossiliferous sandstones and shales 
grading into the Fenestella series, which they resemble except in the absence of 
fossils. The Fenestella. scries (or Fenestella shales) were, through a misconcep- 
tion of the structure in the Lidar valley \Recards, Geological Survey of India, 
Vol. XL, pt. 3, 207-209, 222 (1910)], erroneously included by Lydekker in 
the Kuling. The .series consists of over 2,000 feet of quartzites, with inter- 
calated <lark shales showing a rich bryozoon and brachiopod fauna. Both 
they, the ‘‘ passage beds ” and the Syringothyris limestone are overlapped to the 
south-east by the Agglomeratic Slate. 

Sir Henry Hayden correlated the Fene.stella series with his Po series in Spiti, 
which there underlies the conglomerate believed to be of Talcbir age. This 
last is again s»icceede<l tipwards in Spiti by the “ calcareous sandstone ” of 
Hayden, and then follow the Productus shales. He had previously correlated 
[Memoir.'<, Geological Survey of India, Vol. XXXVI, pt. 1, (1904) ; Records, 
Geological Surrey of India, Vol. XXXVl, pt. 1, 36 (1907)] the beds at the base 
Ilf the Zewan stage in Kashmir {Proloretepora ampla horizon) with the Fenes- 
tella shales of Spiti. This was an error based on Professor Carl Diener’s [Poteow- 
tologia Indica, Ser. XV, Vol. I, pt. 2, Anihracoliihic Fossils of Kashmir and 
Spiti (1899)] description of a mixed lot of fossils, partly from the Fenestella 
beds and partly from the true Zewan stage, which are in reality separated by 
the whole thickness of the Agglomeratic Slate and the Pani&l trap. 
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rbe Fouestellii sbalc.s tif iSpiti iiuiv be sufelv eurreluteil with tbe l?euot>tollu 
series of Kasbniir, and tbe Froductus shales of fcfpiti with those of K.Hsbinir. 
The lower part of the Zewan .stage of Kashmir {V rotortU pom zone) must then liiul 
its equivalent in Spiti in the lower portion of the Produetus shales, and Haydens 
correlation of the 1\) serio.s nni.st now be umlerstootl to K* only with the 1'ene.stella 
series. The great unconformity which extends Irom Kumaiin to iS})ili, and 
which is marked by a conglomerate, may be taken iis equivalent to the break 
in sedimentation ropro.seuted by the ranjal volcanic s, in which case the Spiti 
conglomerate will approximate in age to the Talchir boulder-bed, though the 
former is not a glacial deposit. 

Panjdl iXflatnic scries. The i’anjid \olcanic .series comes between the Dravi- 
dian and the Aryan groups, tilling a gap which el.sewhere in India is occujued by 
an unconformity repre.senting a period of crustal movements. 


The Agglomcratic Slate i:oi\si.sts of .several tlanisands of h’ct of greywackes 
and slatcs, with, sparsely and itregularly dispersi'd through it, angular fragments 
of quartz, porphyry, granite, slate, etc., sometimes of great size. ^As a ruh* it 
is barren of fossils, but in some beds Mr. ('. M. Middlemiss and tin* late Mr. H. b. 
Bion [Fauna oj the Agijlomeratic Slate Series of Kashmir, Pal, onioUnjia Itidica, 
New Series, XII (1928)] discovered a fauna l)ridging the. gap betwee.n the 
Middle Carboniferous (reprc.sented by the Feneslella shah's) and the J’ermian 
which immediately overlies the I’anji'd trap. 'I wo views of its origin have 
been held; one that it is due to the action of low temperatures, with transport 
of the fro.st-rivcn debris by flouting ice-ma.'<scs, and the otlu*r that it is due to 
paroxy.smal vulcanism and subsequent ordinary deposition. I he presence of 
Low'er Gondwana plants in beds immediately overlying the I’anjal traj> suggests 
an analogy with the 'lYdchir boulder-b<‘d, though non.* of the boulders have 
ever been found to be facetted or striated. 'I’ln* vol.anic explanation has 
recently been strongly supportcl by tli. di.scov(!ry by Mr. D. N. Wadia [ Tha 
Geology of Poonch Stale : Memoirs, Gcologtml Survey of India, LI (1928)] 
of abundant fragments of devitrilied glass ami felspar ph(*nocrysts. Upwards th« 
Agglomcratic Slate passes into the ranjfd trap, the two off<*n being found iuter- 
bedded in the passage zone. Between the tw.u bamls of Infra-Tnas hinestono 
occur, or may be interbedded with .-ither of the formations, m sections near the 
acute bend of the syntaxiH. 


The Fanjal trap emsists ..f as much a,s liv.* thousaml feet of bed.led lavas, 
in dows from a few inches to twvnty f<.et or over in thickness. The individual 
flows are markedly lenticular, and the formation as a whole; may be absent over 
large areas, only the Agglomcratic biak; representing the volcanic senes ; eon- 
vemly the trap may be found alone, without any underlying slate, as if by 
overlap of the former. The lavas are basalts, very compact m texture, thouf^ 
ielspar phenocrysts sometimes occur, and amygdaloidal vaneties are common. 
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They are usually considerably devitrified and silicified, and their characteristic 
green colour is due to the development of secondary epidote and chlorite. 

Age of Panjdl volcanics. — At the base of the Agglomeratic Slate are the 
Fenestella shales, of lowest Middle (Carboniferous (Moscovian) age, but the lowest 
horizon at which the base appears shows variations due to overlap ; for instance, 
in the Lidar valley this is upper Moscovian, and in the Nagmarg area upper 
Uralian. The Eurydesma horizon [Records, Geological Survey of India, LVIII, 
preface, i (19.31)] has been found in the Bren Spur near Srinagar, below these 
Nagmarg bods. 'I’ho top of the Panjal trap is still more variable. It forms 
in places a floor for the Gondwana Gangamopteris beds, though more usually a 
little higla^r to the base of the marine Zewan beds (Permian), but north-west 
of Soiiamarg the upper surface of the trap shifts to higher levels in the Permian 
and north of the Wular Lake appears successively in contact with Lower Trias, 
Muschclkalk, and Uijper I’rias. 

Permian . — The Gangamopteris beds are a series ot sandstones and carbon- 
aceous shales, as much as 800 feet in thickness, with a characteristic Lower Gond- 
wana flora, and lie directly above the Panjal traps. They are frequently silici- 
fied, from the sulfataric activity at the close of the period of viilcanism. 

On the Gulabgarh Lass, in the Vihi district of the Kashmir valley and in 
the fiidar and Sind valleys, sections of the Zewan Permian beds have been worked 
out in great detail by Mr. Middlemiss. In certain sections plant-bearing beds 
are overlain by more trap and ash, in turn followed by a bryozoon limestone 
with Camamphorin, so that it appears that the traj)S may sometimes extend 
through the Gangamopteris beds and take the pkace of the lower part of the 
Zewan beds. 

In oilier .sections the. Imsiil Zewan bed, a grey crinoid lime.stone, lies directlv 
upon tlie Piinjril Imp, or with nn intervening layer of “ novaculite ”, a mota* 
somatic silicidcation of limestone. Above this the zone of Protoretepora ampla 
follows immediately. On this succeed some .'SOO feet of shales and thin lime* 
stones, with a rich Permian fauna of Athyris, Produclus, Spirifr rajah, Margin- 
if ra, etc. 

TriiDt. Tn several of these sections the Trias follows upon the Permian, 
'riie Oloceras horizon at the base of the. Lower Trias was discovered by the late 
Mr. 11. S. Bion [Records, Gcologiail Survey of India, Vol. XLIV, pt. 1, 39-40 

(1914)], the genus Produclus rather surprisingly occurring with it. Ophiceras 
and Mcekoceras horizons are also known and a very full sequence in the Muschel- 
kalk, comparable to that of bpiti, Garhwal and Kumaun. The presumed 
representatives of the Upper Trias have yielded no cephalopod fauna, but many 
brachiopods and lainellibranchs j great thicknesses of limestones (Lydekker’s Supra 
Kuling) however still remain unsearched and may yet yield some of the beautiful 
fauna of the Upper Trias in the Central Himalaya. Messrs. Middlemiss 
[Records, Geological Survey of India, Vol. XLIV, pt. 1, 38 (1914)] and 
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Bion collectod roitain .Jura>.'>ic [(■.•'mI.s Ikuii IhhI.s wliiili luuuiuHy 

the Upper J rias in tin* H.tnilial I’as';. The following tahle Miinniarizes the 
Trias horizons of Kashmir ; 


Upper Trias. (-Mau)- 
thousiinds of feet.) 


Muschelkalk. (About \){X> 
feet.) 


Lower Trias. (Over 300 
feet.) 


f y iito.-vsiliiri.aiN inasM\e liim*Ktoiu*s. 

^ ttht >tnnlnyt and hutun zoinvs. 

^Lanielliln aiuli ImmIs. 

fPtyi.hifiS liori/on. 

1 C< 7 V///^s IhmIs. Sandy 

1 Plupa lutih Ihi IrunHinst brtls. ( layers. 
^ (iy//uttfi,s und (.'iintitis beds. J 
Lower iu>dnlar lnne.'«tone and shales. 
btMided tliin Innesvtone and sliab‘s. 

^ II n)t^f4n it* s slial'N (position nneertain). 
^Ic(‘ko( < /its li!nest(»nt‘s and sliales. 

Ophtrt ni.i limestones. 


witli taleurooiw 


IIin\(ll<uj<in rc-cutrind. Pcrli.ips the nmst stiikiiiii lentuie nl the llminlayns^ 
wlien either the (»fo<.^nii)hi(al ni the eenlo^iciil nmp of tin* innin* is looketl iit, 
is the e;reat r(‘-entrnnT between .\hinee ami the Kaslnnir \;illey. d'his is an 
acute Inoid wliich affects both the tiemi of tin* mountains ami tlie lii‘ of tin* fieolo- 
f^ical formations to a (l(‘pth ol some dt)0 tniles, from the foot-hills m*ar Mangla, 
to bey(»ml the central axis of the (ireat Himalaya as lar nortli as tin* hot of tin* 
Pamirs in latitiule 37' m»rth. Kast of tin* .Ihelnm river they have tin* normal 
J I iiiiala \'an strike, in a iSW.-SIO. din‘clion. wliicli remains constant from 
Assam to Kashmir, l)\it where they cross the Jlieliiin they are curved in deep 
loops, the river bein;.^ the pi\<d on which each iorination in turn swings. At 
MuzafTarabad the In nd-lines form an almost j>aiallel'si(h*d liairj>in bend, but 
the aeut(‘n(‘ss of (he anplo (h*erea.sc> fiojn here outwards ti»\vardH Manila, where 
the am^h* bctweeji tin* two sides <d tin* llt*xuri* is nboul \20 . lieyond (his the 
strike* maiutaiiis a KK. SW. direction hu- 100 mili‘S at lea>t. '1 he r(‘al apex 
of tin* re-entrant is, as implied by lleiiiy Hayden [/iV(o/d,v. (ladorjiatl Survey 

of Indio. Vol. XLV, pt. 4, 3‘2I, 32o (lOlo)], the iTiinirs, and it is the ^rreat 
gr^inite massif of tin* ITimirs winch lia.s tmted liki* a pe;^ in retarding at oiu* jdaee 
the folds in tin* sedimentary upper crust as tliey were jmshed ajzainst it and 
around it from the north. An analogy may be drawn to tlie f(*htooninf^ of a 
curtain on eaeli side of the point at which it is looped iijn This structure is 
termed a “ syritaxis by Prof, hollas in his translation of The Face of the Earth’", 
[Vol. I, (1904)] as a rendering of the Clerman word Svhaonmg used by 

Suess. 

Elements of syntaxis—lX, is suggested by Mr. D. N. Wadia [Memoirs, Oeologi- 
ml Survey of India, Vol. LI, pt. 2 (1928) ; Records, Qeohgical Survey of India, 
Vol. LXV, pt. 2, 189-220 (1931)] who has worked out the geology of this 

o 
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complicated aiea, that the Himalayan .system of earth-folds has moulded iLself 
on to a tongue-like projection of the ancient shield of Peninsular India, i.e.., 
Gondwanaland. It is uncertain, and it is immaterial from the point of view 
of the structure, whether Gondwanaland moved northwards under the fohhs, 
or whether tlu* folds came from the north and were piled up on Gondwanaland. 
Be that a.s it may, the direction of pre.ssur<‘, along a north and south line ha.s been 
resolved into two components acting on the two sides of the re-entrant. 

'Pile area, as will be seen from Mr. Wadia’s map (I’late XLVTII) and section 
(Plate Lll, (ig. 1), has three well-defined elements — 

1. The foreland, a triangular promontory of Gondwanaland, covered 

almost entirely by Tertiary (Siwalik and Murree) rocks thrown into 
short, confused folds. 

2. The folded helt, which wraps round the foreland on its north-west, 

north and north-east, and consists of formations from the Carboni- 
ferous to the Kocene, belonging to the Himalayan geosyncline. 

'Phese are thrown into recumbent ajiticlines which are forced over 
the foreland. 

3. The nappe zone, which is composed of old unfossiliferous rocks which 

have been thrust, in ilat sheets over the newer rocks of the folded 
l.elt. 

These three elements ar<* divided from each other by two lines of dislocation, 
which lines form the boundaries of the folded belt. In the outer of these, that 

between the folded belt and the foreland, the ndations are those of a reversed 

fault, such as the ‘'main boundary fault” already referred to (pp. 281 282), in 
which the ratio of horizontal to vertical movement is not very considerable. In 
the inn(*,r line, lad-ween the folded belt, and the crystalline rocks, the upper limb 
of a disru|)ted recuml)cut fold is described l)y Mr. VVadia as having travelled 
some miles along an almost horizontal line of thrusting, and the movement of 
large Hat sheets of rock is of the same order as that in the case of the nwppes of 
the Alps. 

Inwanls Irom the nortli-western side of the re-entrant lies the country of 
Hazara, which ha.s been de.sci-ibed by Mr. ('. S. Middlemiss (p. 324, Plate XI JX). 
\Mcmoirs, deological Sarvei/ of India, Vbd. XXVf (1896)]. 

.Vbove tlie other, north-eastern side, rises the mountain chain of the Pir 
Panjal, which divides the loot-hills of the Jammu State from the valley of Kashmir. 
Recent work by Mr. D. N. Wadia [Metnoirs, Geological Survey of India, Vol. LI, 
pt. 2, 223 (1928)], on this range has elucidated its structure, and as it is inti- 
mately bound up with the re-entrant, its description can best be undertaken by 
passing onwards from the Siwalik foot-hills towards Kashmir, although this in- 
volves a ileparture from the usual procedure of describing the older formations 
before the younger. 
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Snrahks nml )n the rr-e>Umnl. As luus Keen oxplaiiUHl (j>. 2HI) 

tlie main boundary fault dies nut into a fold not far from the mouth of the 
rc'-entrant. and tlie pas>a,t»e between Murrees and Siwahks beeoine-s transitional. 

here iaultinLi between them has taken phue. it is a normal disloeation, a.n<f not 
a limit of deposition. 

J he Iithul()i>ieal taeie> ot the Siwaliks ileparts ronsider.ibly Irotn the normal 

elsewhere, and approximates more to that ot tin* underlying; Murre 4 *s. 'fhe 
Siwaliks lien* iorm a natural basin of ionfnrmal»le depo'^its in a sinki»t<; trough 

of the Murrees. 

Amid tin* sandstone hills of tlie Murrees the “ (»’n‘at Limestone' oiaurs 

as two antiilinal inliers. exj)osinu a t»reat thi(*kness n| silieiliial jtnd doloinitised 

nniossilifeious limestone. Its a^e is unknown : it has been attributed to tlie 

Kioto limestone (Trias-.Iurassie) and t»> the “Infra-Trias", but without delinito 
evidenee. 

Kocvnv of rC‘Vhtnuit ond l*h l^nujtlL Alon^ with tlie ‘‘(Ireat* Limestone/' 

(*t th(‘ inli(‘rs. Koemu‘ IwmIs of tin* newer Subathu facies (Lower Kirthar and 
I p))er Jaiki) art* associated. ovcMlyim; the “tJreat Limestone' unconformably. 
Kestin^ on the j;ently inclined dip-slopes of the* ‘‘(beat liinn^stonc* *' an* ImmIs 

of liauxitie laterite derived fnan tin* desilie‘ifieation of basal Locene clays, the 

fn‘ed siliea having locally impn*;rnated the* to[) of the ‘‘ (ireat liinnvstoin* 

Between the base and tlie white nummulitie* limestone* whieh here fe>rms the 
{greater part ed the Lexene*. tin* shah'S eemtain seane le‘nlie‘ular eeials. Dykes 
of p(‘ridotite. altered tei se*rpe‘ntiiie*, intrude* the* ‘'(Jreat Lime^steme* " and the 

bauxitic* and ceialy bods, but <le» ne»t pass inte> the* nnmmulitie*, limestone. 

Between the twee liin*s of thrustin»^ whie*h ele*limit. thei ‘‘ feilde'el bedt/', the 
Ihinjrd veileanies form the* ee»re‘ e)f the* j;reat ree'umbe*nf aiitieline* ed MeK.*e*no rew^ks 
anel. befeire fe)ldin,t» teuik ])lae*e, we*re* the* flexer upon whiedl the*sei we*re* ele*[)Ositcel. 

In the main ivciimbent fe)ld the* 'frias is e)nly fragmentarily develope*ei in 
faulle*el strips, anel that in its pe)e»rly feissiliferems fae-it's ed Ha/.ara. Ne*ar Dri 
it is underlain by small erushe‘el masse*s ed Permian (Zeiwaii) limesteme. 

A persistent band, lUO-loO feet tliiek, eif a vivid eiranp^. eulour, eionfe)rm- 
alilv nnderlyinf^ the Keieenc, intei the* eonteirtcel white liine*ste)in*.s eif which it is 
infedele'd, represents the Diurnal anel Spiti shale horizems (Argeivian to (Jault). 

Next to the Panjrd veilcanies, the Kexene is the meist important unit on the 
send h- west flank of ilic 1*1 r Banjiil. For some seventy miles along the strike, 
anel feir a breadth of two or three miles, it constitutes a line of ranges and spurs 
wliicli rise precipitously to elevations of 8,000 to 11,000 feet, from among the 
hills of Murree rocks, whieh do not often exceed 5,000 feet. 

Lydekker termed the lower massive limestones Supra-Kuling and the upper, 
variegated shales Ruling attributing to thnn Triassic and Carl>oniferous ages 
respectively. 

o 2 
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Major H. H. Godwin-Austen [Quarterly Journal, Geological Society, Vol. XX, 
383] suggested in 1864 that they were Xummiilitic, and Sir Edwin Pascoe 
[Memoirs, Geological Survey of India, Vol. XL, 439, 450] in 1920 emphat- 

ically endorsed this. The discovery of Assilina and Operculina associated with 
Ostraea has now established this, but the occurrence of Fusulina as well points 
to the emergence of Carboniferous rocks somewhere. 

The Eocene of the syntaxis consists of about 1,500 feet of strata, distributed 
as follows : 


Murree .scries. 

Upp('r Nuiiiinulitic variegated .shale.s, u a fossil iferou.s . . . 500-900 feet. 

Lower Xummiilitic eulcareoiis .shales, bitiiiainou.s limestone (‘ Hill 

Limestone 500 feet. 

C'oaly Jiiid pyritoiis sliales, haitieular (piartzites . . . . .... 

Grey limestone, unfossiliferoiis (age uncertain) .... 200-400 feet. 

— . - . - U neon for III ily ^/funJt. 

Panjal voleanies, Trias, etc. 


Geology of the Pir Paujdl. -The nappe zone coincides more or less with the 
range of llm I’lr Panjrd. 'I'he rocks which are. included in it are principally 
unfos.siliferons pre-Cambrian or older Palu-ozoic, with the Panjal voleanies. The 
Palsoozoic and Mesozoic; .sedimentary basins of Kashmir, worked out by Middle- 
miss and Bion, and that of Shan)sh Abaii worked out by Wadia, lie in synclinal 
de]»res.sions of this complex. 

It may be. stated that the broad belt of granitic gneiss which is shown by 
Lydekker as running along the central axis of the Pir Panjal does not exist, only 
disi'onnccted bosses of gabbro being present. 'I'hese are intrusive in the Panjal 
voleanies and are associated with thick sills of dolerite in the Agglomeratic 
Blatc, and dykes of lamj)rophyre in the Dogra .slates. Ear remote from the 
axis ol the. Pir Panjal bosses and veins of gneissic granih' do o(‘cur as intrusions 
in the Dogra .slates and tlie Gondwanas. 'I’he-se are .similar to the srneiss or 
granite of Chaniba and Hazara, coarsely granitoid in the centres of the bosses, 
becoming schistose on their margins and nierging into the slates by lit-par-lit 
injection. On the same line of strike, but a considerable di.stance away, are 
sills of rhyolite and orthocla.se-porphyry. 


'Pile sedimentary locks of the J^r Panj.al were included by Lydekker in his 
“ Panjrd system", an immense thickness of slates and traps. This has now been 
ilivided into (o) the Balkhala .series and the Dogra .slates, (h) a .sequence of six 
divisions of Palaozoic .sediments ranging from the Cambrian (?) and Lower 
Silurian to Middle Carboniferous (p. :H3) and (<•) the Panjal voleanies, comprising 
the Agglomeratic Slate and the Panjrd traps. 


In addition to the Panjrd traps, there are included in Lydekker’s “ Panjal 
system " much older chloritised traps belonging to the Dogra .slates ; these traps 
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•are both amyi;daIoi<lal. c-ontoniporanooiis lavas, (now convvrfod into schists) and 

intrusive dykes. 

Atfork or hojpo slatis. '| la* tcnn ** |)oma slatt^s ' Itas IxnMi j>ro|U)sed by Mr. 

D. >i. Madia [Mrw(oy.<. (itoUajirni Stnn jf of Indio, \'ol. LI, pt, 2. ‘J27 (lt>*28)l 

in substitution for I.ydekker s “ Panjrd slates a name which he unfortunately 
used to cover the ‘ Aiiiiloinciatii* Slate series as well, and whi(‘h ouijht accord- 
ingly l)e allowed to la|»>r. 

Ihe Salkhala seri»‘s oiM urs Im*1ow tlu^ Di^ura slates. 'rhc c^^(‘ntial dilTer- 
enee betwei*n tluun i*- the oriurrtuice of (piart/it(\ inarbh^ and uraphitt' in the 
Salkhala >ei‘ie>. t )t lauw is*' they are nionoltuious ass(*niblagt*s ol slates. oftei» 
rarbona(‘eou>. pyiiiir or rahare<»ii^. phvllit(‘s and rale, chloriti* , talc- aful 
serieite-schists. A Liieater decree of plication, i^ranitc intrusion and ineta- 
morphisni eharaeterist*- tla' Salklialas. The rontael belwecui ihiun is usually 

a thrust ulaiie. but two s(*('ti<uis of an a|)parentlv eonforinabh' passage have 
been setui l»y Mr. \\a<lia lloamls, iitolotprol Snrrrff nf lnd\o, \ol. LX\, pt. ‘J, 
197, 202 (19:H)]. 

1^he Doiiia and Salkhala toiination> were iia hided in tin* Hazara slate 
series ot Middhuni'^.^. and tlie Attork slates o! Wynne (IS7‘2), and they may 
be tlu^ same a^ tlie Simla slates and the Jiitogh series of the Simla hills. 
As th(' term Attoek slates" has priority of usage, it is likelv t«> hi' ultimately 
adopted. The eorrelaiion of these unfossilderous and monotommsly argillai’ccius 
series must exau’ i)0 fi<night with dillieulty, and their st ratigraidueal position is 
no help, for along tlieir soutli-west(*rn bonmiary lliey rest upon the hloeenn 
along a t lirnst-plane, while their inner limit li«\s nm’onformably below the 
Hondwanas or Agglomerat i(' Slate. hdirtlmr eomplieal ion and nneertainty are 
introduced hv tlie tart that in some seetions on th(‘ east of tin* syntaxis a 
conformable pa.ssage ran h(‘ t(a(ed from the I )ogra slat(*s int<f tln‘ older l*ala-o/oi<‘. 
(Cambro-Silurian) rork- d(‘velopcd in the Shanish Aiaui syn<*line ([•. :i22; 
and the vallev of Kashmir (p. :H t). 'I’he.-e, eontain sparse, and obs^ iin* ga.st ro- 

pods, trilobites and hiaeliio|)o(ls. 'they aie sncceedeti by tlu'. Miith (piarl/ite 
(Devonian) which is ireognistal l)y its lithologieal eharaeder. 

Tandv'fil (To)iol) srilrs,- Also intolde<l wdth the l)(jgra sla1(‘S, are elongated 
outcrops of arenaceous schists and quartzite, which liy Messrs. A. 15. Wynne 
[Hecovds, Gpolofjo'ftl Snrrrj/ of hoho. ^ ol. XII, 122 (1879)) an<l (k S. Middle*- 
miss Ceidoqicol Siirrrn of Indio. Vol. XXVI, 2:50-239 (I89())| were 

termed tlie Tanawal (Tanol) serie.s. 'Diey are unfossiliferous rocks, attaining 
much the same grade of nietanK»rphism as the Dogra slates, and in places are 
extensively injected bv granite veins. Though much more (juartzriso in their 
composition than the Dogra slate.s, and in sonu* localities having a conglomerate 
at their base, there is often diftieulty in drawing a lioundary between the two 
formations. Manv of the quartzites are silicilied limestones [Rmndsy Geological 
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Snnvy of India, Vol. LXV, pt. 2, 204, 205 (1931)] and some of the cougio- 
nieiiilcs Ilia}- he aiitoclastic. There is no definite evidence as to the age of the 
'I’iiiia Will series. 

Infra-Trias.- Another group of doubtful age is the ‘‘ Infra-Trias ” of Messrs. 
A. 15. W 3 iine [Records, Geological tiurveg of India, Vol. XTI, 124 (1879)] and 
C. iS. Aliddleini.ss \AIenu)irs, Geological Survey of India, Vol. XXVJ, 17 (189(5)]. 
Tiiis consists principally of unfossiliferous limestones, with a conglomerate at 
their base, in wjiicli Mr. D. N. Wadia [Records, Geological Survey of India, Vol. 
JjX\', pt. 2, 207 (1931)] discovered ice-scratched boulders. This suggests a 
correlation with the lilaini boulder-bed and the Talchir boulder conglomerate 
ol tile Salt JIange. Generally speaking, the "Infra-Trias” is associated with 
(lie i’aajal volcanics in the " folded belt ”, or extends into the ” foreland ”, if the 
‘‘Great binie.stone ” occurring as anticlinal outliers amidst the Murrees is taken 
to be Infra-Trias in age. This, however, is uncertain. Mr. Wadia {ihUL p. 208) 
mentions .sections in which the infra-Trias underlies and is interbedded with the 
J’anjrd trap.s. This, and the correkntion of the boidder-beds, would indicate an 
uppeririost Carboniferous to Ijow’er I’ermian age for the Infra- 'I'rias, but in 
default of io.ssil evidence, the question must be regarded as uncertain. 

Ralaozoirs of Slianish Alxiri range. — In the Shamsh Abari range dividing 
the catchment area of the JJiclum from that of the Kishanganga, Mr. D. N. 
Wadia discoviwed a. synclinal basin of Palfeozoic sediments, in the midst of 
granite-intruded slates and .schist.s. A conformable sequence can be made out 
Ironi the Salkhala series of I’rc-Cambrian sediments through a great thickness 
of nnfo.s.siliforous Dogra slates, to a group of slates, quartzites and limestones, 
about (i.OOO leet thick, which contain trilobites and brachiopods ranging from 
the Cambrian to the Silurian. The.se are succeeded by about 2,000 feet of the 
Muth ((uartzite (Devonian), and then by J5(t feet of local representatives of the 
S\ringothyris limestone. Gn this follows the ranjal volcanic .series, over 6,000 
feet in thii'kness, overlain in the axis of the syncline by some hundreds of feet 
of 'I’riassic limestones. 

Geological history of Plr Ranjfil, Hazara and Kashmir. — On the south-west 
of the Fir I’anjid there is a great stratigraphical break between the I’uranas 

and the fo.ssiliferous Permian at the base of the Aryan group, partly occupied- 
by the Agglomeratic, Slate and the Tanjal Traps of Middle to Upper Carboni- 
ferous age. In Kashmir proper this is bridged over by a development of the 
Silurian, iJevonian, and Carboniferous. From the Middle Carboniferous the 
Piinjrd area became a part of the Kashmir geological province, and from then to 

the end of the 'JTias there is a close similarity between the formations of both 

areas. In Hazara the unconformity is shown by a great hiatus between the 

rurana Hazara slates and the Infra-Q’rias, the age of which is not known but 
v lsich may be Permo-Carboniferous. 
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1 ho < irlh)iiitVr(>ns, IVrjnian an<l I’rias an* ilistiiirt in Ha/.ara nul tlu* I'ic 
lanjal. Up to tho ond o\ the J)ravidi.m cia ilieM* two proviiuvs a|)i>ear (o have 
been land areas, hnt dejin>iiion was resumed with tlu' Aui;hnnt*iat ii* Slate \u the 
J 11 1 anjal under aiternat<‘ land aral M*a tnnilinon^. and witli the Inira dhaas in 
lla;'ara uiuler mon* entirely inaiiia* rondition>. lli'ia eforth I lu'>e tun prov inro'^i 
IxMaine isolated Inan eaeli other, until the lM*i:inninL!: “I tin* hloeriu*. \Nith 
tile Au^lonieratie Slate j)eriod the l^r Panjal heeaiue |)ait of Kashmir and de^ 
position eontinued until the uppi*nnost 'Tria''. although in lln* Pir Panj.’d it is 
r('pr<*sent(*d only hy patidies of Middle and rpptu* Permian ami Upper Tiias 
limestones. 1 la* Pir Panjfd lormed the southern limit of the marine 'Trias 
the Himalaya and this thinninii-out shows tiu* roast of tin* Teth\s of that. time. 
K\cept for the orange hand (p. dPJ) repiv-seuiiim ihe (iiumal md Spiii hori/ons 
(Argovian to Uauli) and the l)e<ls rontainim; durassir fossils at the lop of the 
Banilial Pass seetion (p. ;tL7), Juiassie ,ind t'retaeeons are al>sem Irom Kashmir 
and tlu* Pir Panjrd : in lla/ara. on tin* otlu‘r hand, these two s\ stems are widely, 
tliou.nh thinly, (le\a‘loped. m eIo.s<* association \uth tin* Koeene. In tin* Pir 
.Panjill this 'Ti'ias-Tax'ene hj(*ak is the serond u^re.it umaaiformit \ . ami marl<s the 
final sevt‘ranee of the ^irt'a lyinu t<» tin* math ol the Pir Panjfd. ami the rt*storation 
of phvsieal e(aitinnity l)(*t\\e»*n the areas to the south of it fiom the Korene on- 
wards. 

Indus ntllif/ T('rfi(trh's. .Mthougli tin* subdivision of the llimala\.i into three 
/ones, tin' Suh-| limalayaii. Himalayan arnl filM-tan. which is so w<‘II marl\e<l 
(eastwards of the Ih'fis, is not so rlearl\ «lelined in Kashmir wheri* tin* crystalline 
rocks invade hotli the 'fihetan and llimfilayan /ones, yet the (alter, (a* suh 
Hinullavan. /aan* is (dearly mark(*d oiT ami can Im* traced llirou'jh .lammii into 
the Murree hills and the gorg(\s of tin* Jheluin. 'This /om* of 'r(*rtiary ro(d<s has 
alreadv l)(*(*n deserihed ahovt*. hut then* r(*maius a i^roiip of heils .ds«» of 'r(*!tiarv 
atn* to whi(di r(*f(*r(*nce lias h(*en m.nh* in c(ameeti<ai with tin* 'l’ilM*tan /mie. 
Tlu'Sf iire <li<‘ Indus v.illcv Tcif inrit-s, wliic li rxtcnd ns n lon;^ ■-irip iti lli»* 

Vidicv of thill river from (‘iistcrn Liidrikh to Kiir”il. 'I’liev iin* iippiirently 
(|uite uiicomifclod with tin* r»'rtiiirics of (he Sul)-Himrihi\;in /.oin-. nnd ioiisist 
of eoufilomerittes. samlstones mid shides of fresh water orij'in overhiin liy lime- 
stoini with mimnmlites, which latter, it lias idready lieeii seen, exiends as far 
south as the .Singligi Tai in Zan<iskar (supra, p. .‘{(Mi). Willi ilie<e 'I'ertiary 
beds are associated yreiit masses of volcanic rock, ••hiclly ashes ami hi vti-llowH. 

yaiinnalitic limestoia' <>f Zaiafskar. The de|)osilirm of (he niunmnlilie lime' 
.stone seems to have lieen the final ehapfer in the marine, hislorv of the llijtialaya 
and Tibet. With the outburst «jf volcanic activity the pre.s«uif or < ontimmtul 
pha.se became establishefl. and what had, for a lajww*. of time wliieh must he 
counted in millions of years, been more <»r less continuously the floor of a jjreat 
sea was now gradually raised up to fonn the high(!st niountain ratige on the face 

of the globe. 
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Hazara (Platk XLIX). 

With the exception of Hazara, very little is known of the geology of the 
great holt of mountains which extends westwards and north-westwards from 
Kashmir. We have already .seen that in Kashmir the regularity of arrangement 
of the rock.s. which to the east of the Beas fall readily into three zones, an 
outer or Suh-Tlinialayan, a central or Himalayan and an inner or Tibetan, has 
disappeared an<l although the outer zone of 'L’ertiary rocks still persists through 
Jammu into the Murree, hills, the Himalayan and Tibetan zones cannot at present 
be com]d(*tely .separated from one another. In Hazara the fusion of the three 
zones be(;omes even more complete ; the Sub-Himalayan is no longer separated 
from the 'Pibetan l)y the Himalayan and cry.stalline rocks, but the two are in 
direct contact and the lowest member of the Tertiary .system is intimately in- 
folded with the Tibetan facies of the 'rrias.sie, ,T\irassic and Cretaceous systems, 
whilst, tlni latter are also found in association with a great series of unfossiliferous 
slates, which is regarded as the equivalent of the Himalayan zone as developed 
east of the Beas. 

tV/o/w/e in. the trend of the inonntnin rantfee eonseffuent on chanfie of strikes of 
their eoinjxrnent beds. Concurrently with this change in the oider of distribution 
of the three zones, the strike or tnmd of the rocks, which from Nepal to the 
Jhelum is on the whole 8K.-XW., changes in Kashmir and bends round through 
E.-W. to NE.-SW. (.on.sequent on this the mountain ranges also undergo a 
similar change of trend, and in Hazara run approximately from north-east to 
south-west. Nor is this bending of the ranges confined to the Himalayan 
chains, but is also reflecte<l in the di.stant Halt Bange of the Bunjab. 

The roek groups of Ilazdra. 'I'lie rocks of Hazara have been subdivided into 
seven series [C. H. Middlemiss ; Memoirs, (ieoloyieal Survey of India, Vol. XXVI 
(181)0)], known as the (Vystalline, the Hlate series, the Infra-lrias, the Triassic, 
the .furassic, the Cretaceous and the Tertiary. ^I’liese form more or less parallel 
bands, with the youngest in the outer hills to the extreme south-east. The 
upper part of the 'rertiary .system of Hazara is merely the .south-westerly con- 
tinuation ol tlie Murree beds ; the lower portion or nummulitic series, consists 
of limestone, shale and sandstone with a band t)f coal. This series covers the 
greater ])art. of south-east Hazara, but where it has been removed by denudation 
the underlying beds ol the Mesozoic group have been expo.sed. These represent 
the Upper Triassic, Jurassic and Cretaceous systems and include formations 
such as the Hpiti shales and (iiumal sandstone, typical of the Tibetan zone. 

Infra-lrius and Slate series,- -Beneath the Triassic beds is a series of rocks 
composed of lituestonc underlain by sandstone and .shales which have a thick 
bed of conglomerate at their base. 'Phis is known as the Infra-Trias. It lies 
unconfonnably on a great group of unfossiliferous slates, the Slate series, which 
runs from north-east to south-west through the centre of Hazara. These 
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slatis, also know?i as the Attock slates, are pn>l>al>lv the eipiivaleiit of the Simla 
slates of the Himalayan /ont* aiul nl tlu‘ l)i\Lira slates of Kashnnr ami .fammti. 
Iho Itifia-Irias st*ries was re^anlinl l>y Mr. .Middhnttiss as the ('(|uivalent of 
the Blaini series of Simla, and it thendore proLaLh* that the Slat*' series an<l 
the Infra- 1 rias represtait the old sedimentar\' IkmIs of the Ilimalavan zone. 
Behind this, atid forttiinir most ot north western and noithern Hazara, is a 
broad zone ol jj;ranitie and erystalline forks, the south (‘astern poi’ti<»n (d whi(di 
consists of scliists and uneissjvs. which mav lx* partly Arclaean but an' to a threat 
extetit metamorphosed n'prc'sentatives of th(‘ Slate siuh's and tlu' Infra Lrias, 
which have bt'en altert'd by contact with uranitt*. Tlu' izrainti' of this zom' is 
t-lie exact counterpart ol tlu* biotiti* uranit** of th(‘ Himalaya, and we thus s(‘e! 
in the crystallim* zone tin' re|>r(‘M'ntatiy(‘s (»f th(‘ Naikrita s\sti‘m and tin' ^n('issi(*. 
granite ol tin* llitnalayaii zom*. Tin* ur(*at mouiitainous area lying b(‘twe(‘n 
Northern Hazara and .\ortln*ru Kashmir (H.dti.stan) on tin* oin* sid(' and tin* 
Hindu Kush in longitmh* To on tin* otin*!*, is still almost compl(‘t('ly unsurv(*y(*d 
and deductions as to tin* g(‘oIogical conditio?is pn'vailiitg in that ar(*a <*an only 
be drawn Irom tin* lew scatteri'd obs(‘ryations which ha\‘(* bc»*n maih* in (lilgit. 
and ('liitifd. The pn*yailing rocks app<‘ar to be granite and crystallim* schist s, 
but slates, (piartzit(*s and linn*stom*s. possibly r(‘pr(*s<*iO ittg tin* Dravidian nt(*mbi*rH 
of the Tibetait zom.*, |(\ .McMalnui : ^Jaurlrrlff JuuninL (nitloiflrfil Sarleff/^ 
Vol. Ii\ I, (I000)|, occur in Himza and Naga?*. whilst bi*ds of l)(*vonian age 

have been baind in tin* valley of tin* Kunar riv(*r in (’hitral ((\ A. .McMahon 
and W. H. Hudh'ston : bVo/fw//<Y// I )(*<*. I\ , VOI. IX, *1, 40 (lOtri)) and 

also on tin* l?aroghil Pass [H. 11. Hayd(*n : Mtufoirs, Sitrntf oj Indut^ 

Vol. XXXVI, pt. 1, iH (1004)1 betw(*e»i Lliitial and Wakhan. 1'ln*se ro(‘ks 
appear to strikn* towards the north-(*ast and may possibly 1 m* connected with 
the fossiliferous series of Bahcozoic ag(* fouiid by Stoliezka in tin*, lattle IVimir 
and Yarkand, and thus serve as a link betw<*(*n tin* 'rib(*lan zone of tin* Himalaya 
and the sediineiitary nx'ks of the 'ri<*n Shan. 

Ak(;h.\nis'i.an. 

Although Afghanistan, like Tibet, lies beyond the Himalaya, it has be<*n 
thought fitting tf) include* a short outlim* of its geology, compiled from Dr. H. L. 
GriesbaclTs [lirrords, (iroloffiral Sunrn <jf Indiuy Vols, XVIII, XIX, XX and 
XXV (1880 to 1888)J, Sir Henry Hayden’s [Mrmoir.s, (/(f)! off {ml Survetj of /m/m, 
Vol. XXXIX, part 1 (101 1)J, and Dr. Kmil Trinkler's \ Affihani^tany Peter- 
7 mmn's Mitteihuiifeny No. 100 (\U2H)] works. 

The country is divided by the Koh-i-lkiba and the Baghman ranges into 
two stratigraphical provinces, one of which is confined to eastern Afghanistan 
and has aftinities with the Hinuilayas, while the other coniprift<^fl much of the 
remainder of the country, especially the northern and western districts ; the 
latter is more nearly related to western A.sia and Europe. The separation of 
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the two provinces seems to have taken place towards the end of the Carboni- 
ferous. 

I’Jie eastern facies, near Kabul and Jalalabad, comprises schists and crystal- 
line limestones, the latter containing rubies. These resemble Archaean types 

but are intimately associated with Pateozoic sediments and may be of older 
Palaeozoic age. They are overlain unconformably by limestones (the Khingil 
series) which range from the Carboniferous to the top of the Trias. 

In the area of the northern facies seen in Bamian and Saighan, the oldest 

rocks appear to be schists, slates and conglomerates (the Kalu series). These 

are overlain by a hematite bed and the Hajigak limestone, probably of Devonian 
and Upper Carboniferous age. Above these are the slates and quartzites of the 
JJelmand scries, the relationships of which are very obscure. Above these 

is a Fusulina limestone of Permian age. The limestone is covered unconform- 
ably by the volcanic Doab series, which is probably partly Triassic and partly 
Jurassic ; this passes up into the Saighan series of Jurassic freshwater deposits 
with some coal-seams [C. L. Griesbach : Records, Geological Survey of India, 
Vol. XX, 1)3 (1887)], and these again into the Red Grit series of Lower Cretaceous 
age. Cretaceous limestone, dating from the great Cenomanian transgression 
is widespread and covers the Red Grit series and all older formations uncon- 
formably ; it passes up into shales with gypsum, tentatively referred to the 
Eocene. Last come typical Siwaliks and other Tertiaries. 

The general strike of the formations is NE.-SW., curving to NW.-SE. 
in the east, and the beds are highly folded, the prevailing tectonic elements 
being reversed folds with crests leaning over to the south-west. The axis 
of the Hindu Kush is of granite, and intrusive serpentine forms important masses 
in numerous localities. 

Neither the vohianic series nor the overlying Jurassic beds resemble any 
of the Mesozoic systems of the Himalaya, but are, on the other hand, apparently 
identical with the Mesozoic beds of Russian Turkistan [J. B. Mushketofi : 
Tvrkistan (1886, 1906); G. Romanowski ; Geology of Turkistan (1880-1890)]; 
hence dining part of the Triassic and Jurassic periods these two areas formed 
a continuous land surface, and probably constituted the south-western coast 
of the Tethys. Above the Jurassic plant-bearing series is the mass of red conglo- 
merate and sandstone, which is, however, only locally preserved, having been 
as a rule removed by denudation before the deposition of the next overlying 
rock group, the Upper Cretaceous limestone. The latter extends all over 
Northern Afghanistan and is almost always markedly unconformable to xmder- 
lying beds, a feature which indicates a great extension of the Tethys in later 
Cretaceous times, when the whole of Northern Afghanistan once more became 
submerged. Ihis marine phase, however, was of only short duration, for 
evidence of the drying up of the sea is found in the beds of gypsum and rock- 
salt occuning in the older Tertiary rocks. Subsequently land plants and land 
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shells appear, and all the ^reat valley.s of Kasforn .Vruhanistan are now tilled 
with deposits of sand and honlders analofjons to, atui possibly contemponnu'ous 
with the biwiVlik series of the outer Himalaya. 

Tibkt. 

Ihe foundations of our geolo<;ieal knowletlge of Tibet were laitl by the 
late hir Henry Hayden ( (urloi/i/ of Tsoitii iuid /’ lu. ('cntrul Tlhrl, Mt'nioirii, 
Geologtcnl Sitn'i’i/ oj Iiiditi, \ol. .XXW’I. pt. 2 {l!t07)|. who aetaunpanied the 
Tibet hrontier (’omniission of 11K»3-It>04, and. apart from the sonu'what rest rioted 
observations along the Him of mareh between ('hiimbi and Lhasa of tin' subse- 
quent military e.xpedition, was aide to make a iletailed examination of the 
neighbourhood of Kampa Dzong, During the year preeeding his tleaih in l!)23, 
he again visited Tibet at the re<piesl of the Tibc'tan (lovc'rnment and carried 
out a rec‘onnais.san(e survey of the country to tin; north-west of Lhasa. I’nfor- 
tunately he left no geological map nor written account of his .scientilic results, 
but a summary of his lield notes has been maile liy Sir lOdwin 1‘ascoe {Records, 
Geological Surrey of fiidia, V'ol. LIX, pt. 1, IS-lt) (li)‘2«I)). 

Though Sir Sven Hcdin is not himself a geologist, his exten.sive collections 
have been worked out by Dr. Anders ilennig [ Souf/u'rii Tihel, Vol. o, iys-‘2l2 
(Trans-Himrilava and South-West Tibet)] and Dr. Bror .\sklund [op. e.it., Vol. 
9, pt. 3, Chaps. I-.*) (Eastern Bamirs)]. During the .Mount Everest Reconnaiss- 
ance Expedition in 1921, Dr. X. M. Heron was able to survey an area to the west 
of Sir Henry Hayden’s, between the Tsangpo and the Hinuilaya [Rexords, Geologi- 
cal Survey of India, Vol. LIV, pt. 2, 215-234 (1922)J. 

Dr. E. Trinklcr’s work "Tibet”, in (le.rman, jiublished in 1922, gives an 
account of the geology of the whole country, partly from Ids own researe-hes 
and partly from those of other explorers. 

Tibet may be briefly described as the Brahmaputra (Tsangpo) valley and 
a great elevated area of internal drainage dotted with lakes, which taken to- 
gether arc bounded on the north by the range of the Kunlun, and on the 
south by the Himalaya. To the west the great mountain complex of the Kara- 
korum lies in the angle between these two ranges, and to the east they approach 
each other and bend southwards into the meridional chains of Indo-China, 
Burma and Malaya. To the north of the Kunlun lies the Takla Makan desert 
and the TSrlm basin, with the Tien Shan range to the north again. 

The Kunlun . — The Kunlun is much older than the Himalaya, having 
been already a mountain range in the Palaeozoic. It is composed essentially 
of Devonian limestones and slates, with Carboniferous limestone in minor amount, 
nearly everywhere metamorphosed by granite and syenite intruded during the 
folding, which was probably related to the Hercynian movements in Europe. 
The sea had already receded considerably from the mountains at that period, 
and with the exception of some Permian and Trias, younger marine beds are 
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absent, but later continental formations are preserved in longitudinal valleys 
and basins. Such are the breccias and red sandstones of the Angara and Hanhai 
formations, which are widely distributed throughout the range, but especially 
in the low groinul at the foot of the mountains. Tertiary deformations liave 
but little altered the form which the Kunlun had assumed at the end of the 
Paheozoic, and young cruptives, such as andesite, are intruded at only few 
places through the continental deposits. Bonvalot and Littledale have doubt- 
fully seen active volcanoes from afar. 

Central Tibet , — In the plateau lake area of central Tibet, formations older 
than the Upper Jurassic have not been recognised with certainty. The Spiti 
shales (Upper Jurassic and base of Ncocomian) consisting of sandstone and slates, 
are overlain by a saridstone, which may be correlated with the (Tiumal sand- 
stone (Upper Neocomian and (hiult) of the Himalaya. North of the ranges of 
southern Tibet, however, these Upper Jurassic and Lower Cretaceous rocks 
seldom appear on the surface, being generally overlain by (Cenomanian lime- 
stones. Il appears lhat this (Vnomanian transgression did not extend as far 
as the Kunlun, where the lifnestone is missing, as is also the case to the east. 
Locally above the (^retaceous o(‘cur sandstones and conglomerates, continental 
formations whi(‘h are mucli involved in the folding of the ranges of southern 
Tibet, and arc', according to ILmnig, ])ost- Eocene Tertiaries. Still younger 
sediments, with mammalian remaiiis, which Heimig ascribes to the Pleistocene, 
iuv present as Jiorizontal conglomerates. Eruptive rocks are scarcer in the 
area of enclosed drainage than in the ranges of southern Tibet, wliere they have 
been forced to tlie surface in tin* folding of the mountains. 11ie further south 
we go, the commoner they become, as granite, and eruptives such as rhyolite, 
trachyt<‘, andesite and basalt. Between the Tang-ra Tso and the Nyenchen- 
tang-lha range Hayden [Pal. Indira, New Series, Vol. XVJ, ( 1930 )] encountered 
a grit s(*ries not unlike tlu^ (iondwanas, and a limestone of lVrmo-Uarl)oniferous 
(Lb’abiin) age. Some patches of Tertiary strata were noted, one containing 
soin** impuHi coal, and another was a tine dome with a vein of asphalt. The 
Nytaudien-tangdha range was found by Hayden to consist of granite, and between 
it and IJiasa he passed over gn^at spreads of rhyolite unconformably overlying 
quartzite and shale. The folding appears to have (‘eased abemt the end of the 
l^lio(*en('. 

On tlu». high plains of Tibet, the Spiti shales are very widely distributed 
but largely covered by Cretaceous limestones. These consist of 

J'oslrEoceno (?) saiuly slate. 

CtMioinaniaii with Praradiolitcs hedini, Douv. 

Gault with Orbitolina atdwoHcava and O. bulgaricn 

Upper Harremiaii or Lower Aptian with O. bulgarica (forma A) and 0. cf, discoidea (forma B). 

Barreinian with O, canulua (forma A) and ChoffiUclla sp. 

Neoeoinian (?) sandstone. 

Spiti sliales (.furassio). 
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I he (firi liinestotii* of HaydeJi may perliaps liave a ii;eneral ('orrespondeiu'e 
with the Barremiaii (Neo(f>mian) Iimesto?ies tnentioiual above, ami the Chikkim 
limestone of Spiti (I pper (Vetaet^oiis in part) with the (Vnoinanian limestone. 
[/?m>/Y/.s-, Ceoloqical Sunrjf of Imlia. Vol. XLIV, l>i:| (inil)]. Nummulitic 
(]liO(*ene) limestom* has loinr been known from the upper Indus vallev, Zanj^skar 
and ITundes. and remnants of it oemir in ctmtial ’l'il>et, but it appt'ars to be 
a))sent from south-western and southern 'ribt‘t, though l^oW(*r Koc'ene liim'stoues 
were found by Sir Henry Ifaychm. 

Soafhrrn Tihvf, -fn tliat portion of 'Pibet which lies between the Tsauj^po 
and the main ranine of the Ifimalaya, south of Lhasa and Shi^at'.e, we are, 
on surer uround, thanks to Sir Henry Haydeirs dt^tailed work. 1du> 
underlyim* ro(‘ks, and presumal>Iy the oldest, are the ervstalli»u's of tiu' main 
ra-Ui^e. ban* led l)iot ite-i^mnss usually i^arnet iferous. int ijuit('l v in jeet ed with 
tourmalin(‘-museovite-|)ei:mat ite, to micIi an <»\t(mt that thi‘ latter is often 
llu' predominant rock. I)(‘e|> down in the vallevs near the Tibet Nepill 
fiontier iwv bodies of biotit(' schist re>eml>linL^ the Dalinii seriivs of Sikkim. 
The bamh*d mieiss is in part a composite gneiss fornuMl by tin* injec^tion of 
this biot itc-schist l)y uranit(‘ maiima. and is in part foliatt'd jiranile. It is at 
pres(mt unctutain wln'tluu’ tins schist is Hre-t arnbrian, behu^Ljim^ to tin* edu[(» of 
( Jond wa nala nd, or wht'ther it r<*]>r«‘S4‘nts hit^hlv nudamoiphosed lhila*o/.oie or 
iMesozoi<* sedimefds. <l<‘|)osited in the Tethys. It is also unknown how much of 
the j^ranite is the usual Tertiary intrusiv<' and how much is p(»rhaps Pro- 
Cainl>rian, luit these probhuns and that of the ndation of the ii;?u‘iss and schist 
to the ov(‘ riving iiietaTuorpliics are not nec<*ssarily insolubh*, b)r excellent, 
sections are obtainabh* in Sikkirii ami the de(>|) valh*ys which run down from 
Tibet to Ne|)al. 

In the neighbourhood of Mount Hverest, th(» imdamorphic rocks which 
overlie, the j^neiss liave low northwani dips and their field relationsfups show 
that thev pass in the dire<'tion of the dip into the ftdded Jurassic ami older 
rocks of Tibet. Thev are <[uart/ites and mi<*a.-schists, calc schists and crystalline 
limestones, and tlmir metamorplusm is related to intrusions of the tourmaline- 
muscovite-pe^matite. Heron fouml Spinjrr and Produrfus at the loj) of the 
thick limestones which underlie the Spiti shales. This indicjates a Permian 
ai^e for the limestones, if tlie section is a strai^dit forward one. In the range 
between Tibet and Sikkim, Sir Joseph Hooker {lliwalnytm Journals, 11, 177 
(1854)1 and Professor K. J. Harwood [in D. W. Kreslifield’s Round Kanfjchen- 
junga] found metamorpliosed limestones and quartzites, which Hayden [Mefnoirs, 
Geological Surveg of Indio, Vf)l. XXXVl, pt. 2, 24 (1907)] tentatively classified 
as Jurassic or Triassic, but which are proved by typical Productus shales fossils 
subsequently sent to the Oeological Survey of India, to be Permian in part. 
Prof. G. 0. Dylirenfurth [Himalaya, 293-311 (Berlin, 1931)] claims that the 
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entire Mesozoic is included, though fossils are absent, partly from lithological 
similarities with the Alpine Mesozoics. He also believes that the succession 
is inverted on the Jonsong peak, forming a true nappe thrust over the biotite- 
schists. We know that the Trias of Spiti thins towards the east, and Hayden 
believed that it was represented in the Dothak series south and east of Phari. 

The Jurassic covers more of southern Tibet than any other formation, and is 
represented by the Spiti shales, which comprise the Upper Jurassic. Near 
Phari and Kampa Dzong they are underlain by a fossiliferous limestone (Lower 
Oolite), succeeded downwards by a crinoid limestone and a brachiopod lime- 
stone, divided by slates and quartzites ; these are included in the Lias. Above 
the Spiti shales is an extensive series of fossiliferous Cretaceous and Eocene 
limestones (the Kampa system), which are folded into the Spiti shales as 
isoclines. The fauna has been worked out by Mons. H. Douvilld [Palceontologia 
Indica, New Series, Vol. V, Mem. 3 (1916)], and his conclusions modified in a 
paper by Dr. G. de P. Cotter [Records, Geological Survey of India, Vol. T.TY^ 
pt. 4, 410-418 (1927)] who shows that his Danian is really Eocene. 

The following table gives the revised correlation : — 


Dzongbuk shales. 
Alvcolina limestone. 
Orbitolites limestone. 

Eocene . . . . . . . J Spondylus shales. 

Operculina limestone. 
Gastropod limestone. 
Ferruginous sandstone. 
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CuiTR.u.. THE Karakorum anu the P.amirs. 

Bet^^eon Afghanisfun and Tiliot lio Chitral ami the Karakorum mouutains, 
with the Ps.mir.s further to the north, (^ur very imperfect knowledge of these 
remote and mountainous tracts is derive<l principally from the journeys of Sir 
Henry Hayden [Records, (leologlail Survry of Induu ^■ol. XLV, p. 4, ‘271-325 
(1916)], Mr. (!. TI. Tipper [ihid, Vols. LIV. 5(5-r)7 (19‘22), I.V, 37-39 (19*23), 
LVI, 44-48 (1924)], the Italian K.xpedithms {tjeoymphicitl Journal, Vol LXXV, 
No. 5 (May, 1939), 492-411] and those of the Vissers. Dr. K. Trinkler and Dr. If. 
De Terra [Ucolofjiacltr Rundschau, XIX. 41-.)1 ; XX. 120-136. Zcitschrift fur 
Geotnorpholoflic, \, 79-127 (l!t39)], mid the collections of ,Sir Sven lleilin described 
by Dr. Bror Asklund ( Southern. Til»l. Vol. IX. pt. Ill, t’hap.s. 1-.').| 

Trans- Himalayan yrotoyy. The general distribution of formations between 
India and Turkistan consists, lirstly, of a belt, of igneous and melamorphie rocks 
extending from the vicinity of Kabul and .lalalAbad, through Dir and Swat, past 
Nanga Parbat to the north of the valley of Kiushmir into the Karakorum, T'o 
the north of this, sediments as old as Devonian and as young as (’retaceous 
extend through Chitral ami Hunza. and are probably the continuation of the 
Paheozoic group round Bainian in .Vfghanistan. 'I'he region north of the Muz- 
tagh range is sedimentary, and as the pre.sence of Paheozoic and .Mesozoic roiiks 
in the Changchenmo region of Kastern Ladakh has long been known, and as 
Jurassic marine fossils were <liscov(>red by .Major Kenneth Mason {Records, Sur~ 
vey of Indm, Vol. X.XI, 86-9!) (1928)], in the Aghil range, the.so rocks probably 
extend along the north of the Karakorum, parallel U> the gnei.s.sic mass of Bnl- 
tistan. 

Karnkornm . — In the last Italian e.vpedition to t.he Karakorum, it was found 
that the Cry.stal (iroup. Broad Peak, and the (lasherbrum (Iroup arc composed 
of lime.stones with Permo-t'arboniferoiis fossils, and the (lohlen 'I’hrone region is 
multi-coloured limestones [Ardito Desio, (ieoyrnphiral Journal, Vol. LXXV, No. 
6, 492-411 (.May, 1939)]. 

The Punmah ba.sin is excavateil in gneisses and granites and the peaks of 
the tSkamri range are compo.sed of crystalline limestone, but Kcnestella shales 
are also found in the valley. 'The Sarpo Laggo and Shak.sgam valleys arc mostly 
in Permo-Carboniferous limestones. 

Pamirs . — To the north of this is a great belt of slates, extending from the 
Wakhan (Nicholas) range into the Taghdumbash Pamir of Cliine.se Turkistan. 
Still further to the north is a calcareous group, the most prominent feature of the 
Russian Pamirs (the IMmir limestone), succeeded northwards by a belt of car- 
bonaceous slates, probably in part the Wakhan slates, but assotdated with Upper 
Devonian shales and limestones. Beyond this again is a typical development 
of the Ferghana scries. 

It i» greatly regtettod that Dr. Hcllmut De Terr*'* gro*twork ** Ueologliiobe Fordohnngnn Im wettlichen K’un-Luii 
Tind Karakonun-Himalaya ” (Berlin, 1932) arrived too late for the incorporation of hia imporUnt reeulti. 
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Chilml. \n Chitral the af(e of the oldest rocks present is very uncertain. 

The Chitral slates have yielded upper Palsoozoic fossils, but they may in part 
repr«!seiit older formations as well. Granite intrusion and its associated meta- 
mor])hism and destruction of fos.sils have confused the evidence. Thus the 
Tirich Mir mai^sif is like a breccia on a lar{];e .scale, of intrirsive granite and garnet-, 
sillimanite-, and c.hiastolitc-schists and crystalline limestone, but fragments of 
belemnites, found by Mr. t«. H. Tipper in a less altered portion, show them to be 
probably in part .luras.sic, though the pre.sence of crushed conglomerates in 
places indicate.s that they may be of different ages. The Mirkanni granite is 

intrusive into a series of unfossiliferous black .slates and altered limestones, and 
itself ])a.s,ses laterally through diorite into dolerite. 

CntVKSsiliferous Lower Devonian rocks usually occur faulted against the 

Keshun conglomerate ai\d shales, of Upper Cretaceous or Lower Tertiary age- 

A good fauna of the Upper Devonian has be(>n r<‘corded from the rocks above 
them, and a section at I’arpish gives an apparently conformable setpience from 
the Lower Devonian to the Fusulina limestones (Carboniferous). At the Haro- 

ghil Fa.ss, a band of rerruginous Upper Devonian rocks is faulted into the Fu.su- 

liiia limestones. The iSarikol shales, assigned to the Lower Carboniferous by 
8ir Henry Ha)’den, were found by Mr. C. 11. Tipper to contain OrtluHxrus and 
crinoids, and are probably Upper Devonian, 'rhey may be the continuation 
of the ferruginous Upper Devonian of the Baroghil Pass. 

On the north side of the 'I’irich valley, patches of Fusulina limestone occur 

in highly folded crystalline limestones, while shale.^ further to the .south-we.st 
have yielded Sijriiinothyiis and Feiiv-slelld. 'I’lie intrusion of the Tirich Mir 
granite was later than the Fusulina limc.stones. 

The next succeeding formations are Middle Cretaceous lime.stones with Orbit- 
olinii and Ilippurifes, the latter being associated with the Reshun conglomerate 
and shales and appearing along the. fault between them and the Lower Devonian. 

In Chitral we Hud repre.sented both the life-provinces of the Himalaya and 
of western Europe. On the west we have a well -developed Upper Devonian fauna, 
a great thickness of Fusulina limestone and a shallow-water facies of the Trias- 
.lurassic, contrasting with the absence of Devonian fo.s.sils and of Fusulina lime- 
stone in the east, with a well-developed marine facies of the Trias. In the Pamirs 
the Upper Devonian fauna is <listinct from that of Chitral and resembles that of 
the Lrals, with certain American elements. The Fusulina limestones of Upper 
Carboniferous age were deposited in the Furasiatic sea which stretched across 
Cliitral into Turkistan, and in this sea the great volcanic series of Kashmir and 
Turkistan began to be formed before the close of the Carboniferous, lasting into 
the Permian. I'he Zewan beds of Kashmir, at the top of these volcauics, are of 
later date than the Fusuliuji limestones of Chitral. 

Eastern Pdunrs. — In the Middle Devonian the ‘‘ Kunlun transgression ” of 
the sea deposited shales and limestone on a continent of ancient gneisses and 
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schists. A second trans^nvssio]! in the (\»ri)oniferous laitl dowti, in the wesU^rn 
Kunlun, limestones with and foraininifera, concordant ly overlying 

the rocks of the Kunlun t^ans,^lvs^ion. Above thes(‘ are the (Vetaceoiis deposits 
of A'aniri Hissar and omI sands1oiu"< and coni:lonnuatcs, with gypsum and salt, 
belon^injx to tin* 'IVrtiarv. 

The Kastern Pamirs have three well-marked ^eob»^ical ilivisions. The 
oldest may i oraprisi- tin* whole of the PalaM»/.«>ic, folded !i\t.4> a i-omplex. and in- 
truded l)V iiranite. The foldinn may !>»» <if llon vnian a^ts ainl the f^ranite intru- 
sion late or post-(’arl)oniferous. Youniier than these are tiu' lacustrine Angara 
slates, which have a very limitt'd 'I'rias .lurassic* ranine, and art‘ imnlerately meta- 
morphosed. t^n these tlie ( 'retattMais-'l'ert iary irrt3\ip is clearly discordaitt, and 
the lowest (Tetaceous heds restunbU* tlystdi. In Ihii Pamirs the strike' is K.-VV., 
curving round to NI0.-S\V. and \\\. Shj. at the west^^rn and east/cni ends 
respectively, in concordaiue with the <>reat n*-cMitrant. bend ol t.h(‘ main llinia- 
lixya (p. 3il) and this is also reflected in the Hindu Kush an<i the Karakorum, 
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CHAPTER 34. 

PAST HISTORY OF THE HIMALAYAN AREA. 

The. Pwfmx}, .sea . — We may now attempt to sketch roughly the past geological 
history of the Himalayan area. Our knowledge of the nature and distribution 
of the Arclisean rocks is as yet too scanty to permit of any attempt to recons- 
truct the conditions prevailing at any part of tliat period and our history opens 
at the tinu^ wlum a shallow sea lay over Central and Northern India and extended 
into the Hirnnlayan region, covering most of tlie area now lying on the Indian 
side of the axis of the present (Jreat Himalayan range. In this were deposited 
beds of conglomerate, siiale, sandstone and limestone, the materials for which 
were derived from the degradation of the Archaean rocks, exposed in parts of 
what is now Peninsular India and also along the Tibetan edge of the Himalayan 
zone between Assam and Kashmir. The beds thus laid dowii are known as the 
Ihirana group in the Peninsular arcni [T. II. Holland : Trans. Mining and Geol. 
Jvsf. nf l)Kli(f. Vol. 1, 48 (1900)] and include tlie Baxa, Jaunsar, Attock and 
Simla slate formations of 1 he Himalaya. The connection of the one area with 
th<^ other lias si ill to be ])roved and the reference of the old unfossiliferous Hima- 
layan sedimenis to the Purana group is (‘onsequently as yet only conjectural, 
but the conjectun* has an air of probability which renders it for the moment 
the most suitable working hypothesis. Hence it is now generally l)elieved that 
the Purana sea not only covered much of the Peninsula but also extended over 
what are known as the lesser ranges of the Himalaya. Wh(‘ther it e.xtended 
northwards beyona the Himalaya we are unable to say since much of the interior 
of Tibel is covered by niucli younger deposits, but there is evidence to show that 
land existed in the Himalaya at least tluring part of the Purana era, and the sea 
may therefon* have been bounded on the north by a Tibetan continental area. 

The l)ravi(li((ii era . — The n(»xt era f)f which \ve have a record in tlie Himalaya 
is that named ly Sir Thomas Holland the Draimlian : it begins wdth the conglo- 
merates and other sliallow-water de})osits of the Haimanta system and extends 
to the period nf distairbance of upper Palaeozoic- age characterised by the Talchir 
boulder-bed of Peninsular India, the Hlaini boulder-bed of Simla and the great 
outburst of volc'anic activity in Kashmir. It extends from the Cambrian, or 
perhaps earlier, almost to the end of the (Carboniferous. 

Haimanta period. The Haimanta, the oldest of the Dravidian systems, is 
eharactoiis(Ml by deposits of detrital origin such as conglomerates, sandstones 
(quartzites) and slates, with ()nly rare and insignificant beds ot limestone at 
its upper limit. It is evident tberefore that- it was laid down in shallow water 
near a coast line and the absence of any ])ost-Purana beds among the rocks 
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of the Hinmlayaii /.one suiiuests tliat the present southern boundary of the 
Haimanta deposits marks approximately an original limit of deposition and 
conserpiently the soutliern shore of thi* sea in which the Haimantas were laid 
down. Ihe relations of tlie Haimantas to the rurana rocks of the llimahiyan 
zone liave not yet heei> worked out and it is not known delinitelv whether there 
IS a gradual and coniormable pas.'<am* from the om^ into the other or w’hether 
the lower hods o| the Haimantas are contemporaiu'ous with tiu‘ up|)er 
strata of the Ihiraiias, nor is it possihh* to say at what perio<l th<‘ Himalavan 
zone of Jhirana rocks lirst iKHaiiu* a land-surlaci*. 'Phe prestuice of rotdxs 
of tlie Haimanta systcun in Kumaun. (oirhwal. Spiti aiul Kashmir proves that, 
these areas at least were suhnnugcMl. whilst during the lattm* part of the Hai 
manta period the sea c‘\lend(Ml also to the Salt Hangt' of the Ihmjal) wduu'c* the 
(^ambrian rocks contain a sp(‘ci(‘s of trilobitc* identic*al with one from the up|>er 
most Haimantas ol Spiti | F. t 'owper IummI. cpioted in A*ccorf/s’. tZ/’o/oc/Zcu/ Narrc// 
of Ihdia, \ ol. XXWl (lnos)|. \\i‘stwanls the same* sim probably extended 
at h'ast as far as tia' Hindu Kush and .\fgha nista n, but it was iH>t ('onni'cted 
witli the* Fambiian s(*a o( Kur<»p(*. lor tin* tauna of the fossiliferous rocks of this 
age in the Himalaya has iu»thing in common with that of tlu' Ihiropean Cam 
brian. On tlu‘ other hand, iImuc arc dtsided allinitic's bcHwi'en tin* Cambrian 
fossils of th(‘ Hinialay<i on tlu' one* hand and those of Chirua and Xorih Anu»rica 
on th(‘ otli(*r. and tliis lias been n'gardcMl as evidence* of a sea, (*onnection b(*tAV(*en 
the Hinullava and Anicrica during late Haimanta (.Middh' Cambrian) times. 

TIu* latte*)- part ol the Haimanta period was marl<c*d b\ hx’al dist urbanci»s 
ill Spiti and pi'obalilv also in Kashmir, and tia* presence* of a congIofm*rat(* Ivifig 
unconformablv on the Middle Cambrian beds prov(*s that tin* coastdiue had 
moved temporarily noithwards and the bcals already dc*posited had c*merged 
from the sea and und(*rgoFu* denudation. .Normal cunditiems appear to have 
been soon restored throughout the Himalaya, but. tin* abs(*»ice from tln^ Salt 
Range of any re])resc*ntativ<*s of the post-(aimbrian and pre-'lYdcdiir system 
indicates that this range was now cut o(f from the Himalayan marine area and 
became a laiubsurface. 

Muth pi nod. Tin* next geological c*poch. tin* Mulh, which approximatc'ly 
coincides with the* Silurian (Ordovician and < Jot hlafidian) of Europe*, cixtending 
into the Devonian, is rc*markablc' for the* grc*at. wc*stf*rly ♦*xtension of thc^. (!entral 
Asian sea. 'Die southern coastdiue* a)»pears to have* rernaiFied for a long period, 
at least until Lower Carboniferous times, much as it was aft.er the Salt Range 
was cut olT frcjin the sc^a which covc*rc*d the Himalayan area at the close of the 
Cambrian epoch, but the* Tethys now 4*ncroached wc‘stw^ards and became linked 
up with the l^ala?ozoic sea <»f Europe. Eviden<*e of this is to be found in the 
character of the fossils of the representatives of the Upper Silurian, Devonian 
and Carboniferous systems in the Indian area, which bear a markcil resemblance 
to those of the same systems in Europe, certain species being common to both 
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aioiis. During tho Devonian period the sea covered all the northern portion 
of ihr Jfimalayan area and extended eastwards into Hiirma, south-eastern Tibet 
and djina. Westwards it appears to have extended through Kashnair, over 
uhat is jiow tlie TTindii Kusli, iiito Afghanistan and northwards to the Pamir 
and the Tien vShan ; its r(3Cord is not very clear in the greater part of the Tibetan 
/one of tlie JTimillaya, where fossils of Devonian age are scarce, having becm 
fotind only at rare intervals, but there is no evidence of any break in the conti- 
nuity of marin(‘ deposits betwecni the begirming of the Muth (Silurian) period 
and flu* iniddl(‘ of the Carboniferous. The latter period, however, saw many 
<'lianges along th(‘. southern coast of the Tethys and ushers in the next and latest 
era in tlu' geological history of India, that named by Sir Tliomas Holland the 
A nffiff. 

India now l)ecanie definitidy established as an int(‘gral part ol that great- 
continent of (JoTKlwanaland, which extended to South Africa on the one side 
and Australia, on the other and on which llourislied the ilora of (IJossopIcris and 
landiiar to us from the ro(*ks c)f the Indian (‘oallicdds. Below 
the IxmIs in which th(‘se fossils occur, there is found u) vVustralia. Africa and India 
a peculiar boulder-b(‘<l or tillit(\ which Invars unmistakabhi evidence of luiving 
been deposit(»d at- a tim(‘ when glacial conditions ])r(‘, vailed : tin*, boulders found 
in it, are fac(*tt(‘d, ])olished and scrat(*hed whilst- tin*, rocks on whicli it lies an* 
groov('d and polislu'd in a niann(*r characteristh*- ol the ac'tion of a, glacier. This 
tillile. known as tin*, Tahdiir l)ould(*r-b(*d, lias been proved to (‘xist in the Jliniii- 
lava, as tin* Bla-ini boulder-bed and is an im])ortant m(*mber of tlie stra-tigrapliical 
s(*ii(*s of the Salt Ilange. wh(*re its glacial origin has b(*(*n proved l)eyond a doubt. 
Dn the Indian Peinnsula it is usually regarded as of fr(*.sh-watm* origin, but in the 
Salt I!a!ig(* it is associated with marine b(*ds, and would th(*refore appear to 
have been depositi*d in tin* sea. The. materials of which tln^ l)oulders are com- 
pos(*d for the most part b(*long to a, group of rocks now exposed in K-ajputana 
and it is therefore clear that, dining the early (fondwana glacial period, Raj- 
f)utana was a land-surface wln*nce glaciers flowed northwards to deposit their 
imbeddi'd boulders in tin* Salt- Range sea, whiidi was presumably a southern 
arm of tin* Tetliys. 

Pnujdl rolcaaic phase ia Kashmir, Whilst these cdianges were taking place 
in the Salt Baiige, Kashmir, which had formerly l)(*en covered by a shallow sea 
in which the shales and conglonn*rates of the Agglomeratic Slate series were 
th'positi'd, had Ixn'oim* tin* scene of great voh'anic activity; masses of lava W(»re 
poured out and, solidifying, formed what we now know as the Panjal traps. 
These have been n*garded as of submarine origin, but the evidence of this is not 
convirning: ashes certainly fell into the sea, where they were interstratified with 
marine limestones, as at Imbersilwara to the west of the Wular lake. Elsewh(;re 
the lavas may hav(^ been poured out over a land-surface, and it is possible that 
at this p(*riod Mout-hern Kashmir was an archipelago of volcanic islands. 
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At the rk)M^ nf tin* Vdlcaiiir |)ha>e the |»eriiliar (nUKfiifUoptt ri>< ik»ra of 
\Naiialan(] hail spreail to Soul hem Ka>hiiur. whieh ]iui>t tluMefort* ha\e heeonn* 

coiiiieeted with tlu' nuiiiilaial. lint the >ra >tM»n tauioaeheii aLiain aial tlie plant 
t omjiainopteiis ImmIs wrir (o\(Mc< 1 h\ tile Zewan ImmI.n. tNpaal tnarine 
deposits witli los>ils oj l‘i*rmian a^ie. ^he'^o a^ain pa.'^s iijiwahk intn the I'ernuan 
1 lodnetus sliales whieh aie oviahun l)\ the tn.xsilifoi j nj> lnnext4»nex ol lln‘ lalani: 
Nxstein ( I I'la.x) : lion) ilu* ( iaiiLiaiiinpiri i'> lu'dx upward^ tn t ho lalane x\>tem 

the](» i.s n<> ^i;L:n “I any inipnitani inrak m t<aitinuit\ nl the depo>it.x. aial it would 
thendore appear that the el(»i‘ ol the Panjal \oham» |»eiiod niaikx tin* heuinniie.' 

an eia oj MihMdtUK and uriiiiteri upted dejJO'^n loii, whah la>te<l liom the 
iniddh‘ ol the t 'aria uuteroiis epneh until eaiK duta.xxn- tinu'x. aial ihrouiduad 
the whole n| whiidi Ka^linur la\ heiieath the wat^‘l'^ the Teth\>. 

iSuhsrtjih tff infohir {! t.shuha (h t at ^juft atal IxHunnuf. In otluu' part’- ol 

th(‘ lliiurd aya there i> uo (O idi‘U< t‘ ot \ loleiit 4 li.-t u rha lue liaxiii" taken |»lae 4 * 
durini: the V 4 »leanie imuomI ol Ka^hnui ; in Spiti theie wa'> .''hoN. lait .-teailx no* 
ot th(‘ s(M-llo 4 )r. n'Miltiii;: in a '^railual uoitluuU di'^phuauiKUit <•! t la-* eoast liia*, 
aial what ha<i lornauh' hecui an aiea 4»1 4 oinpa 1 at i\ 4‘1\ 4le4‘p watir was lauiN 4*rt(Ml 
into a ^hallow eoastal platfoiin 4 a ]>o^'-il»l\ an 4 ‘siuai\. in tlu' x.jnds .iial minis ol 
which tlu' leiuains <»1 pl.mts iain4Ml ihoxn loan tla* hiiai iMM-aiue eml»edde<l. 

l')Ut the leinainder nl tlu' ( 'a rhnni huous I’poi h was e p4-ia44l ot some mstalulitw 
aial is mark'ed hy 4>s4 ill.it ams <il the xm h*veL I la\^(\ howe\4‘r. wiue lor sorm^ 

tilin' eon I pa rat ivel \' tiillinii, htit. at tin* t lox* ol the ( at lnuul4‘i 4aix p«’iio4l. a 

st(*a(h' I ise of the laial aial noitlixvaril unreal ol tin* sea S4‘t m : ainnot tin* whole 
of tin* llimalava t<» the east 4i| Ixa-hmir ap|M*ai> to ha\<‘ lte< 4»me a latai sui’laee 

and rem.iiinMl sueh fot a I'on^ideia I>1<* hne^tli ol lime, loiej enomjh. m laet lor tin* 

removal h\' denudation ol ImsIs -4»na* tinai'-ainis 4>j teet in ihitkness. in parts 
of Spiti. Ill Kiimann, and in tuiihwal. the whole 0 } the <lepoMtx hod down ^lurm^j: 
tin' ( ai'lMimfeious ami Devonian ep4»ehs. and iwim a L'leat p.ot ol tin* Mtilh 
.system, were rmnoved hefore the laial was resulunel ;j!ed and tin* wateis ol the 

d\nhvs 4>n(‘e more eo\ered this part ot the Himalaya. 

It is mt<*restin;: to note that tlas** two period- 4»1 distmh.oai' weii* not eon- 
temporaia^ous : that ol l\ashmii 4 »e( jiiied at the end ol the l)ia\nlian era, w’liile 

tin* (ential HiinalaNan disturliaiae was ol moie ie< 1*111 datj* and is not r<*Ileeled 

in an\ < 01 resjiondinii movement in Kashmii, havine l)ei‘n jiiohahly fd only 

local imj)ortane(‘. 

Tlic irorld’iriilc uhn.'^loit <tj lltr ^atllrr I’lie eairlie.r din- 

lurhance, however, l)elon;>s to a diifen'iit <ate^oiy. it ( oin'spijjided in time 
with tlie far-reacliinu changes whi<h ushered in the (iondwana j/lacial epocdi in 
Jndia Australia aial South Africa. Kecent work in Kashmir lias le<l to the con- 
clusion that these chan;^es occurred towards the end of the ( arhoniferous j>criod 
a time when marked chan^'es in tlie distribution ol land and sea began to take 
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place ill many parts of the world. Throughout Asia it is characterised by a 
groat extension of the sea and the consequent overlap of marine deposits of 
IVrnio-t'arboniferous age upon older beds. Evidence of the former presence of this 
sea can be found in the Salt, Range [Manual of the Geoloqij of India, ‘ind edition, 
12.3 (1893)], in S. E. Afghanistan and the neighbourhood of the Khyber [H. H. 
Hayden : Memoirs, Geoloqical Survetf of India. Vol. XXVIll. 108 (1900)], in 
Ralnehislan [(le.neral Repart, (ieoloqical Harvey of India., for 1901-02. 31 (1902)]. in 
Northern and Western Afghanistrin [0. L. (Iriesbach : Records, (hological Harvey 
of India. Vol. .\X, 90 (1887)], I’crsia f.l. <le Morgan; Mission Heientifique en 
Perse, 111, 190o)|, Kashmir | II. Lydeklcer : Memoirs, Geological Harvey of India, 
Vol. XXII (I883)|, the, (Vntral [K. If. Hayden: Memoirs, Geological Harvey of 
India. Vol. .X.XXVI, ])l. I (1904)] and Eastern Himfilaya [C. Diener : Records, 
Grolofiiral Harvey of India, Vol. XXXll, 189 (190.'>)] ; eastward it extended into 
t'liina and westward into lOnropi! (Th. T.sehernysidiew : Mem. Com. Geol., Ht. 
Pvlersliary, .XVl. No. 2 (tt)02), ainl Records. Geological Harvey of India. Vol. 
XXXl. Ill (1904)|. 

(It the Moi't.herlv e.xtension of the sea lieyond the Indo-'l'ibetan frontier we 
as yet know little, but among the exotic blocks of Knmann, already referred to 
{sa,pra. ]>p. 3.07. 309), are masses of limest,one <•ont,aining a fauna similar to that 
of the l*rodiiclns limestone of the Salt Range, and we therefore conclude that 
Ngari Khorsnni at least was snbmergiMl at this period. 

Rxlensioa <f the Dravidian Tethys over Tibet. — this connection we may 
draw attention to the important and interesting work carried out in China by 
Messrs. Hailey Willis, 10. Hlackwelder, and R. 11. .Sargent, the results of which 
have, been published by the t'arnegic institution of Washington [Research in 
i'hina (l!)07)|. In the. second volume Mr. Willis discusses the distribution of 
la.nd and sea in lOaslern and Central Asia during jiast geological ages, and as- 
sumes that, throughout, the whole of the 1‘ala'ozoic era, Tibet was a continental 
area, which he designates Isle Tibet. Having regard to our prc.sent ignorance 
ot the geology ol the greater part of 'I'ibet, wt* can tiller no direct, observations 
bearing on this tpieslion : but if we turn to north-eastern Ijadakh, we find Palaio- 
/.oic rocks e.xjiosed in the neighbourhood of (.’hangchenmo and I’angong Lake, 
and if, as a])]H'ars to be the case, the trend of these beds is the .same as that of the 
rest Ol the 'ribetan zone in Kashnur, Spiti and Kumaiin, we should e.xpect to find 
them well to the north of the head-waters of the Indus and the Brahmaputra 
in Western and (Vntral 'I’ibet. We are. therefore, inclined to believe that Palsco- 
zoic beds do occur in the great lake-basin of (’entral Tibet. They may possibly 
be hidden by the younger (Mesozoic) deposits to which we shall refer subsequently, 
but. it may reasonably be ex|)ected that, they will be found to crop out here and 
there, and thus prove that the sea in which the Dravidian (Paleozoic) rocks of 
the. libel an zone were laid down was not, as has been assumed, merely a strait 
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conne(,ting l^asteni mid \\«»stoi'ii lnii i‘\i(>nd»’d noil li wards over ii ureal- 

part of Tihot. 

Extviusion of the Anjan Tithjfs, Touanlx tli,* rloM* of th»‘ Talu'o/oir oya. tho 
(ential Asian sea. wliicli had extcaultMl Irom lialia tu (1\iha on tin* one sidt' and 
linrope on tlie other, uradiially l>ei»an to ivrede westwards, aial in Tnas.'^ic times 
much of Lluna had i>ei‘onH' a land siii (ar«‘. 'rin* mm, lio\\i‘\t*r. still la\ <»ver the 
Himalaya, and its (onnretion with tla^ Knro]a*an sim is proved lo- \\\c hum* nniu- 
ber of identical speci(‘s o| niarnu* lo.ssiK found in tin* rriassn' d»‘pi'sits of tin* 
Alps and the Iliinala\a. Diiiino tin* rarlier ))art ol the rriassn eporh tin* Salt- 
J{anp* loiined part oj tin* Tnthys. whit h also Kashinii and lla/.ara. and 

appears to ha\ (‘ nxtcndrd into Kastnn Miiha nista n. Lain <ai »a»nin'rtion 
with tin* whole oi (’hin.a. n\(ep1 tin* xmthrin part appi*ais lo liaxi* In***!! «ait* 
ofl. and in I ppev I riassn tinins tin* Salt l!an*_n‘ also hre aim* a hind suilaia*, 
but tin* sra t*xt('nded Irnin hiastorn Alchamstan ml«» Ihdin hista n. and also 

iroin Kashnni’ through tin* Painii into liohh.na. rin**-r •hanur.'* did not alb'ct 

the Himalayan aii*a and Kashmir, both <>1 whnh i»*niaiin*d ^iibnn*i '^^od tliroiojh- 

out ni'arly tin* whoh* ol tin* Mo-i^/oir ria. 

//.S' r}f‘issf/ Hilrs (hnnui iht Jn/ttssfr jutUHl. Ibjnii'j tin* Jiiia^sn pmiod '..'rnat* 
(*hanu(‘s in tin* distribution of land and sra took phn n in \sia. Tin* » oui inrui al 
phast*. indications oj which are lirsl to !>»* ionnd al tin* i lo*-c ol lln* l\ila'o/on era. 

became larii<‘ly (h‘V(*loped. and tln*re aiose on the inulh a *_fii‘at continent named 
by Sin‘ss “ Anearaland | /a/ Fan' dr la Tun. III. ‘J7 (llMrJ)|. which wa^ analoeous 
lo ( lOiid w a nala nd on tin* south, and tin* ^ile ol which is now marked bv .i series 
of fresh “Wat er beds and coal "eam^, iomp,iial>le lo tin* tJoinlwanas oi India, 
('ommiinicat n»n betw(*(*u the llimahn.in l<*th\s and tin* Meso/oic -a'a oj hjiirope 

remained opt*n, and the whole o| Soul hem Tibet was -'ubnn‘ri 4 ed. \t the >ame 

filiH* the sea e\tend(*d once nioie to the Salt b’ani;e arni thence throinj^h Ihilu- 
chistan and Soidh(*rn \l'_:ha nista n to Heisia. Northein .\ I 'jhii ni^ta n. howev»*r, 
became drv land, on which flourished a flora ''iniilar to that of A iiiia rala ml at. 
the sann* period. That tin* latter paii oi the Jurassic epoeh was cliaracterised 
by the eradiial shallowing ol the llimala\an and Tib<*tan '<*a is proved by tln^ 

nature of the uppermost Juiassic deposits, the Spiti shales, whnh are composi‘d 
of fine d(*trital sediments alteinafinu liei'i* .md then* with be<ls o| eoarser 
material. 

(treat e.ileai^aai [traits(/ressan() o/ thr sra darua/ thr ('rdarrnas ftrriad. Similar 
conditions prevailed for the most part ilurin,t' early f’retaeeons times, but in the 

latt(*r ])ait of lln* period a un-at extension of the sea took plaee and many areas 
that had pn*vioiisly been land beranie .'^ubinei;zed. ronnection. throiieli .\oitii- 
ern Africa and XortliAVcstcrn India (Halnchistan and Af|.^hanista n), befwrreri 
the Mediterranean of Kurojx* and the sea of We.stern India was now I lioroii<{hly 
established, and its proi^ress is seen in the overlap of the Upper Oetaceoiis beds 
over older formations which had la*ei) subjected to sub-iii‘rial erosion «iuring Ju- 
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rassi(j .‘iihI oiirly Orvf;i(*(‘oiis tinn^s. The Oretaeeous sea exteiidod along the whole 
of the site of what we now term the Tibetan zone of sedimentary rocks and pro- 
l)al)lv sirelched far to tin? riorl li over mueli of Tibet. Eastern Tibet and China, 
however, w(*n* now a eoritincmtal area. 

1’his I ransgression ' (if the lJ])per Cretaceous sea indicatcvs a widely (^x- 
t(*nded siibsid(*nc(i of the land, affecting Norl h-Western India, Afghanistan, West- 
ern Asia and probably much of Til)et. On tlie Indo-Tibetan frontier, however, 
there was no mark<Ml movement of sul)sidence, tor the (h'etaceous deposits 
of t Ih' Til)(‘taji zone: of tla^ Ilimillaya. are largely chaTacterised by sediments 
sucli as ar(‘ laid down in llie neighl)ourho(Kl ol a ('.oast-line. Associated with 
these on the soutliern froTJtier of Ngari Khorsum are beds of tiilT, whi(di indicate 
tJa* pivsemee of 7 olcano(*s at no givat distance and prepare us for the volcanic! 
disturbanc(*s tliat- iisliervd in t h<' girat c'poch of mountain-building which pro- 
duc('(l tlie miglity range's of the Himalayan chain. 

We have aliv.ady seen that tJie (.'retaca'ous scvi lay over a great part of Til)et 

and externh'd as far south as th(‘ nortliern frontier of Sikkim. At the same time 

the Shillong l*lat('au was under water and was part of tlie floor of an ()ci3an wliich 
extendi'd along what, is now the (*ast coast of the Indian reninsula but was then 
th(! subm(*rg(Ml (*dge of Condwanaland, whicli, at the beginning of the Cri'tai.-eous 
p(uiod, still survived as a continent, though probably much r(?duced in size; this 
continent., how(*V('r, appc'ars to have bi^gun to bieak up during the latter part of 
thc! j)eriod and in Upper CTetaceous (Senoniaii) times dire(*t coniK'ction was 
('stablished betw(»en the North African sea and the Pacific, thrmigh a strait 
s(»pa rating India from Madagascar. 

Possiblr cotiHvrlion behmni thc Tethf/s (uid thc Indian Ocean. — It is possible 
that tlu're may have also been a narrow and shallow arm of the sea running 
through tha.t curious de|)r(*ssion whi(*.h is ihjw lilhid by the Indo-Cangetic allu- 

vium. That in (*arly Tertiary times the western sea flowed ovtu* what is now the 
sout h-wi'stein foot of tlu' Himalaya alnujst up to tlu! meridian of Naini Tiil is 
(•h*ar from tlu' pn'S(*fi('c of nummulitic limestone all along that, belt, and in the 
Tal b(*ds th(*rc is some indication of a shallow arm having reached Carhwal at a 
much earliei’ peiiod, probably sometime during the Jurassic! epoch [C. 8. Middle- 
miss : Hccords, (Icohujical fS}(rcci/ of India, Vol. XX, 2(5 (1887)] ; it would not, 
theri'lore, be sur[)rising to lind that the great Upper (yredaci'.ous transgTCSsion 

also allected this area. The abseiu'e of any Cretaceous rocks in this part of the 
Himalaya is certainly an argument, against this su[)position, but they may either 
hav(' been comph'tely removed by denudation at a siibseciuent period or may 
be uicn'ly hidden by the alluvium. 

riit'ie is at present no evidence that the arm of the Pacific in vvliich the 
Cretaceous beds of Jiurma and Assam were deposited was connected with the 
Tibetan sea ; this can only be decided by exploration in the unsurveyed country 
around the head -waters of the Luhit Brahmaputra and the Irrawaddy. If the:e 
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lU) l'rtur«-ti tli,» tx\n m t I u' llini.ilav;) nuisl havo 

btcii at thi.s tini(‘ ritlirr j iiajr(»\v out from tlt(' main- 

ItUiil i}\ el.s(» ail i''tli!nu>. I oiiiHMt iiiLi tliai t« ait iihuit a I artM with ( Joiul w a iiala lul . 

/ o /of/.s nj rnfcmur "^iWrial piUioiU n| \a»h‘anH' ailixitv ha\o Irlt 

llicii hM‘oi<l> 111 thr lliinalayan aira (M t two <*tiuirr<l dunm: I’lnana 

ti^**'*^ aiul a third .ilirr tiu* midtih* o| thr t ’ai iMiiulriou- pniod ; anothrr ha^ l»rru 

l-^- KralTt : . 1 /,/,,.,//^. Na^-. ,/ o/- hnint Vnl. WXIL 

|)t. A (ltM)‘J)| t<» t ha ( pjvrr ( h'i't arrmj ^ .‘piuh. a priiod iiiarkrd III t lia Frinii'^illa 

by till* 'jraat oii t jxm 1 1 n'_i nl la\a w ha h i ou'-t it ut r-- tlir |)rr<'aii trap h'loni this 

tlini* oiiwaid t hi*ra wa^ a -^tradv iriirat <it thr -(*a liom TiFal and tin* adiar(‘nl 
portioii.s n| tin* llitiialaxa ; thrii* 'Artr no douht loral o-^r illa I n mis ot (hr roa>t 

line ,is indiiatrd, lor iii-taiar. i>\- (hr ovnlap o| thr luimmiilil i»- l>ed.- ol Kadimir 
o\'(*r older Irr-^h watn ih‘pn-.i(. Imi l»\- the «‘iid *»l thr haMriir priiod, Til'et aial 

the llinialaya had linalh l>r( oinr di\' land, aiul the wr-t<‘in M-a had l*ern diivni 

back to Sind and Ihi linhot '* n. Thi- la-t plia-r in (hr inariiir hotoiw ol I hr llima 
layari area was ai roin pa iiK'd ( hi ouiihoiit the w hoir 1 iido rihrt a n re<rion | \. von 
Kraib : Mrnions. ( it (tlnfj/nil Su/r,^/ nf l/nha \o|. XXXII. |)i . (|‘Mr.i) . ||. II. 

Tlayd(*n ; Mrnfolrs. ( Sum f/ •»!' XXX\ 1 . I and * 2 \ b\’ '/real, 

voleanie activity, which wa- no doubt intimale|\- < oiinerlcd with (he crustal 

(list urba n<‘es to which the iM’iiiin oj the lliiu.ihiya i- to be atlributctl. The 
ieru‘ous phase bcian with the mtrusiou o| ma-*.^*^ oi 'jianitc into fin* scdimenfary 
d(‘])(»sits ot the Tibetan /one ; vubM*<pienl l\ ther<* were outbursts ol basic lavas 

wliieli Howa‘d o\(‘r paits ol Ladakh. N<jati Khor-um and we>trrn Tibet, whilst. 

dvI<(‘S of basalt and allied iix ks were foinied b\ the injei tion of (he. basic mairiua 
into fissure- both in the sedimentary bed.- ami m the 'jianite. 


\(»leai'ie aeti\it\ -erins to have brrn iinot inien,-e in the neiviihbou rhood ol 
Lake Mrinas<irowar, whali ha-- Uioir than om e brrn an aiea ol special distiir 
banee, and the eoinpai at i\ el\' KMcnt i haii-jr in the diierlion ol Ilow oi l he upper 
Ijrahiiiaput la. to whieii attentnai ha- bmi drawn in a pie\ious chapter 


?*J 1 ), is an indiiMtioii «*! elevation haviiej o(<uiird 


th 


a lea at no v<*i v 


(li, St, lilt <latc ill tli(' |M'l. 

Ml li()ll'’ii till’ Vdli.ili" "I l’).ilii'li l-'l.in'l III ill*' r.iv .il r.cn;;ii.l \v;is .ictlVi' 
(hiriii" till' I'.'i-'t (•l•^Ill^\ [I''. It- M.iil''' : < >'i iiIiii/k nl Snrrrif nf hnha, 

\'()1 Wl [il I (ls,s,'))i. anil (itlliT \ii|i .Ill'll'.' Ill I'i.l -I I'l II PiT.'l.l (Ml the llll lllci lill 1 1 ‘. 
coniine.^ "t Al'iliaiiist.l n •‘in iml vt •■Mind i I'i. \ ^••|l(•llllUf^.’ : Mnnnns, (!,nl,Miira> 
Siurc/f nf hnlin, Vnl. .\X.\I, I'V {l!«)l)|. tli'-'n is iin indM.ilinti of rcccnl vnl- 
caiiir adivity in tin- llinialay.in rnainn. In < i n1nil Til.d, .Mr. LiUlndalc; records 
a laiKc miinlier nf voleanne.-. none ••) which, hnwever, ai.jiears In have hcan active 
at the time, nf liis vi'il |Sl. M. K. Litlledalc: (Irntiraplnral Joitrnnl, Vnl. VI!, 
43‘t (181)0) r<>i' mimernus refercncc.s tn n.-i'cnt vnlcatjoe.s in the Kunlun 
mnse sec Sues.: Im Fee,: .k h True, 111, -.IGb (l'J01')|. 
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CHAPTER 35. 

MiV] OF TllK TILMALAYA. 

Posf-PvrdiUf oKstffl }n()vew(id. — Th(‘re is no evidence to show that the Hima- 
laya, as a ^roat mountain range, are older than the latter part of the Kocene 
])eriod. There are undoubtedly signs of former periods of considerable folding: 
thus. th(‘ Ihirana roeks were folded and compressed during the earth-movements 
that resulled in the birth of ( Jondwanaland, but the Himalayan area then became 
thp uorthern coast of the new continent and was not necc'ssarily a mountain 
]ang(‘. 

I'pjxr movchunit. Towards the cmd of tlie Ilaimanta, (Cambrian) 

period local folding again took place, for we (ind the (Ordovician) conglomerates 
of tin* Muth system in Spiti lying on the eroded edges of folded beds of Middle 
Cand)rian agi*. After this, no tectonic movements of great intensity seem t.o have 
occurred until th(‘ last uph(‘aval of the Himalaya and Tibet in T(U‘tiary times. 
Movennmts tlauu* undoubtedly were, as, for iiLstance, during the (^xrboniferous 
])eri()d when niariiu' sediineiits wen* raised up, denuded and again depressed 
beneath tin* sea, but the ])arallelism to thevSe older b(*ds of tin*, younger deposits 
subs('(|U(*nt ly laid down on tliem shows that the foinier underwamt- no contortion, 
but wen* m(‘n*ly subjected to a genth* uplift without violent crustal compression. 
1dms we hav(* no (*vidence of t)H)untjnn building in the Hitnalayan region before 
the 1\*rtiary period. 

Ei)rrt}v (UkI Olif/orrnr dishirhaitces. Tin* movement which w\a8 so pronoun(‘ed 
during this latter period probably began in late (h’etaceous tiines and continued 
throughout th(* Kocene and Middh* Tertiary ])eriods. That it w’as still active 
during tin* lMioc(*ne epoch is prov<*d by the great seiies of overthrusts along the 
outer foot of the Himalaya, tlie origin and liistoiy of wdiicli have been so admir- 
a))ly lrac(*d out by Mr. S. Middlemiss | J/c/ya>/r.s*, Gcologwd Surveif of Tndid^ 

Vol. XXIV, pt. 2 (ism))|. 

idiovenr (in(I post-Pliornir disforlxaurs. 'Fhe movement.s which affected the 
Siwalik (riioc(*ne) deposits of the outer Himalaya were not coniined to the 
neighbourhood of the Indo-Cangetic plain, but extended to such widely separated 
regions of Afghanistan and Ngari Khorsmn. In the former area all the gimt 
river vall(*ys of Kast(*rn Afghanistan are tilled with beds of sand-rock and c.onglo- 
nu*rate which are exa(‘tly similar to tin* Siwalik deposits of the Indian '' duns " 
\l)oH is th(* Indian t(*rm lor the* narrow longitudinal valleys Iving between the 
outer Siwrdik ranges and tin* higher hills of the Lesser Himalayan ranges (p. l)0)j, 
and have, like them, undergone much folding and tilting, fn Xgari Khorsum 
(Huiules) similar deposits were observed by Mr. Griesbaeh in the Nukchung 
valley \Mnnoirs, (h^olofjical Surrey of India. Vol. XXIH (1891)], and these also 
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si^iKs ot ( onsidoi al)|(* (list inKjuit e As tlu‘ ai»o of th<»s<' deposits is l*li(K*o!n*, 
it <I(ai tliat ommi at tin* i>|>nrli th(‘ (*rustal movoinent. to which the 

Hinmlaya owe thoir oriiiin as a imaintani lan.uc. was still active. 

(hsife)oui> hifis of Kftorsum. In the ne.xt mnilo^i'al period, how«'ver, 

tlu [lini<ila\«» app(*ar to havi' roai hed a staui* of lomparativc ipiii'sia^iua'. In 
tin nj)pe] \alh'\ oj the Snth‘j irj Nuan Khoismn tln*rc arc vast «h‘posits ol 
houldeis. sand and day. in wludi mam n'lnairis ol mammals ||\. Straclo'V : 
(Juarttrl// JanrhnL (unUnjital Sinuti^. \’ol. \'l|. ‘Jn*J (iSol); ('. L. (Jrh‘sl»a('h : 


AlrDHnrs, (Kohftjicfil Snjrrj/ of httha. \ ol. Will {IS‘.M)| i(*<.^at(lc(l l»\ Mi. Lvdi'k 
kei as ol I leistocene ajic |/oer>/Y/N. foo/of/nv/Z Nnre# // o/ Ihdui. \ ol. \l \ . ITS 
(18S1)|. I he (‘xact oriixin ol thi'se dep(>sils has not Keim d(‘limt(‘l\‘ aset'rl aiiUMl, 
Imt tln*\ are now mnnnally ii‘Lia!d(‘4l as llnviatilc. thoiiuh possiMv als4» in part 
laciistrirn^ \Matnttd o/ thr (iiohn/f/ nf Imim. -nd edition. l‘J*i (IS*>8)). rhe\ In' 
nnconh »rma l)Iy on tin* til1(‘d rinx cm* san(l''t(»in*''. Imt ai(‘ lln‘mse!vcs alnn^st per 

lectly horizontal, tliiis showim: that, sim e tinm d(*po'^ition. m» \ ioh'iil disinrhainc 
lias allectcMl this pait of the Himalayan region. 

/\<in‘ir((s (ff l\ashfnn\ In tin* \allc\ ol Kashmii. veiv .-imilai 4l('p(»’>ils oecni. 
wh(‘r(‘ th('v aiY' known nnd(‘r tin' name ol Ktimvti. Tln-si* hav(' l>i‘('n d(''.(‘iil>4*d 

from linn* to tinn*. hv various ol>s,MveiN a^ ol laiusiriin* orii^in, Imt Irom a ih'- 
tailiMl stiidv ol them. Mr. II. Ik t)hlham < om linled that tinm nnnh* oj (»rn.jnn 

W’as similai to that ol the alluxial d(‘po^it.'- m pro( ess o| lormation in tin' sann* 
vall(*v at tin* pr<‘S(‘nt da\' |/oe/n‘(/.s. (nnlmjnnl Sif/ritf o/ hnlid \ ol. XXI. loT 

( 1 SSS) : T. H. II(»lland : /oco/v/.v. frcoAn/zeu/ Stfrrtf/ nf hi.tlia. Vol. XX.XII. lo*J 


(H)0o)|. 

Mr. (’. S. Aliddh'iniss has observed ( nohxjirnl Sinrc/f uj hidfa. Vol. 

\j\. 241 (192.4)1 tliat the Karewa l(»imation readies ('l(‘vations of ovi'r I I AMMi 

li'ct on the Pir raiij<d ranuc. and mii.-t havi* swept ri'jhi over it. It has no n‘la- 
tion to any valhw system or laka* hasm of tin* pri*si‘nt day, and lies In'iiealli tin* 
post llioceiH' glacial deposits, m l(»Id.s with dips >ometime.s amoiinlinji to 40 or 
oO d(*L!rees. and with a I liiek fies.‘> ol 1..TOO leet o? nion*. lit* sim^i'sts that it 
should perhap.'' be letiaided as I j>p^‘* Siw;dil\ in ul'c. 

If w»' aie lijLlht in le^iiaidinu tin' ossilerons deposits of Ni^ari Khorsnm and the 
Karewas of KashmTr as ol Tleistoiene a^e. we are h*fl to inler that Hie |.r,»n(.ra 
leatiircs (»f tin* llirnalava W(‘re at that, pc'iiod miidi as thev an; at the jireseiil 
(lav. VV(* liav(‘ aircadv seen ]>, 280) that tin* main draina^m lin<*s dal(* 

back as far as the riiiMcne epo(di. and that the rivu'rs which brou;.;ht. down the 
sand and houlders frotn the mountain^ to build up the Siwaliks of the duns and 
of Jlund(>s were tlie direct amvstcas ol our modern Sulh*j and H;in^(\s. 

PrePliocrnc dminfiijr systrm. Of the topo^rajihy ot tin' Himalayan area 
before this jieriod we as \x*t know practically nolhin^^ l)Ut it. is dear that the old 
coast-line of (londwanaland cannot have been very far from the present Bouiherii 
boundary of the Tibetan zone of sediments, and detailed surveys will very possibly 

K J 
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revoal tlio sit(*s f)f pre-Pliocono rivers, as indicated by tlie coastal or estuarine 
deposits laid down at their mouths. Duriii" the Palaeozoic and much of the Meso* 

zoie f)eriods, when tlie Indian Peninsula and the zone of oldest rocks of the Hima- 
laya formed ])art of Condwanalnnd, rivers must have flowed northwards from 

ln<Iia to th(‘. TetJiys, and we have already noticed the evidence of the direction 
of drainage* afforded by the pebbles of the Salt Ran^e boulder-bed {supra, 

j). 330). In the distant futun*, when the geology of the Himalaya is known as 
intimately as that of England and parts of continental Europe at the present 
day, the presence of de])osits like the (langamopleris beds of Kashmir ma,y 

enal)I(‘ us to locate, aTiiong tlie sedimentary beds of the Tibetan zone, the sites of 
SOUK' of the estuaries of tliis old drainagci system, but all traces of its river- 

valleys through the central zone, must hav(‘ long since been removed by the sub- 
sccfuent pro('ess(‘S of denudation, whilst the new drainage system, whicli has 
gradually arisen in a reverse direction has replaced and obliterated the old. 

I H. I). Oldham, The Valleys o/ the llimatay<tSy (ieoyraphiral Journal, XXX, 
012 (l!)07)l. 

Indus valley an old sfruc/ural depression,— Of. I he present river-valleys of 
the Himalaya, oiu' at l(‘ast can be shown to have existed as early as in the Eocene 
])eriod. In the U])])er Indus vall(\v in Ka,shmTr are beds of either fresh-water 
or ('stuarine origin, which are of hk)cenc age. They form a long and narrow 
strip in tlu' ])r(‘sent valh‘y and mark the ])osition of an old river- valley or of an 
(‘stuary, which was apjianmtly connected with the Tibetan portion of the Tethys. 

Subseepumt osc'illat ions of the relative level of land and sea led to these fresh- 
wat(‘r b(‘ds being coveued by marine deposits containing nummulites, but the 
latest phase in the ('h'vation of this area has resulted in the removal by denudation 
of tin* <ap of younger b(»ds and the ohi valley has been thus once more (exposed 

to \h'w. The presen<*e of a, valh^y along approximatidy th(^ same line at two 

periods st‘pa.rate.d by such a gr(*at. intcuval of time vshows that its origin is not due 
to nuMc erosion, but^ must be attributed to structural causes, connected with the 
folding of the ('arth’s crust, and prodiuang a d('.pression which was lirst (jutlim^d 
at least as long ago as the Eocem* ])eriod. This, again, is a further indication 
that the movenumts which finally resulttal in the upheaval of Hie Himalaya were 
aln'ady operative* at that period. 

Recent movement. Although the practically undisturbixl condition of the 
Pleist(HM*ne beds of Xgari Khorsum leads us to suppose that there have been no 
vioh*nt disturl)ances in the Himalayan riygion since their deposition, many facts 
suggest that the a})])arent (piiesceiu’e is only comparative and that movement 
tt'iiding to a, furthew rise of the Himalaya is now in progress. That movement 
has not ceased is evident from the frequent earthquakes occurring in the Hima- 
laya and Afghanistan, and such catastrophes as the Kashmir (earthquake of 
ISSo |E. J. 3 ones : Records, Geological Surveii of India, Vol. XVJII, 221 (1885)], 
those of Shillong in 1807 fH. 1). Oldham: Memoirs, Geological Survey of India, 
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Vol. XXIX (JS.).>), XXX (1901)] aiul <if Kani^ra in l!H)A |(’. S. Mi«ljllt'ini''S : 
Records, dndoijind S,irrr.f nf Indio, Vnl. XXXIl. l>aS (I9»r>)| forriMv iviuintl 
US that tho lliinalaxan |,y luraii'' at n‘st. 1 Kor a lomphu^' list of 

Indian oarth(iuak»‘. up u, the end m tl,r xrar istiU, mn* 'I\ Oldham: Mr,noir<, 

deolof/intl Sorer;/ nf /jnho^ \’eL XIX, pt. {\ss:\)l 

hndenn nf o/)l(f/, I he^r. !in\\e\n\ d<» tmi ns .in\ mdu'ation 

of thn dii eet i( u) <)l UKaeniriu, whirli ur . .ni ai pir^MUi! ih'din e iinl\ neliiertlv from 
otlnu plieiK »inrna Annin'j''t m.ix In* fuiuit n )iit‘d lie* oi >>ei\ at ion> alr«'ad\' 

iel(Mi(‘d to (n. ‘J/.l) in roniH'eimn \vii!i the* appait*nt pi o«jrt‘^‘'i ve «h'shiat nm e)f the 
Jibetan !alo‘s. a plKUioinmon \\hirli Im- l»e*i‘n r«“_iardrd duo to tin* ri'M* ol tin* 
llitnalaya ami M)nst‘<jnent nitiinu oil liom I iIm*! 4»1 tin* inomiure hnlen monsoon 
winds. h.\ idenee ol smh 11 ^,^ beiiiLi now m pio-j!es>, i-, aNo to be lound in the 
present condition ot the ehiel llmialawin rivem. The een(‘ial teinh*m’\^ of a iiver 
rising m a nnMititaimHi> region «ind llowme out on to a plain m to |•emo\'^' 


nuiti'rial lioni its iippei learhe'^ m the mountain-, when* it^ gradient m ste«*p. and 
deposit it on tin* plain.- at their f«»oi . a^ tin- pioer-^ proi eeds. the ri\‘er uradiiallv 
cuts dowti its channel, woiLine mo-t i.ipidU in tin* hi'jhei M*eions wln*re its 
gradient is naturally -teepei, and le-- ra|)idl\’ lowei down. W'heie the gradient is 
ste<‘p and tin* (iirrenl lapid, the w.itei <ariie.^ with it !aim* «pianlitn‘s o| malt*ria! 
sueh as bould(‘rs. pebble^ and .-and : wheie. however, the current is le.-s rapid iti 
tile lower i(‘aehes. its lorce i- in--ullicn*nl to eairc the whoh* ol it^ load and sonn* 


or all of it is d(‘posit(*d. The tendenev ot tiienver m therefore \t> renn>ve material 
from its upp<'r reaches and de|>osit n m the lower, thu piodin iim a tlitii‘mic.; 
of its 'gradient thronuinmt. in con-e(pn‘me ot which tin* depo-itine si*('tion of the 
stream uradtialh’ <re('ps hiitlier and tmiher back towaoi- its head. II, durim^ 
this pioces.-. the land round the head watn-s ot the stieam umler-^oes a move- 
ment ot elevation, tin* e|'a(l|cni a. id ei>n-«Mpn-nt I \ the rrosivr power ol tin* .stream 
will lie incri*ased and the water b.-^iu to < ut a < hannel th ough tli * «lepo.-^its 
which had accumulated in the lower vall 4 >y^. I'liis pln*nomenon is known as t-he 


re|uvenation ‘h a stri*am. 

\t the pn‘sent dav tin* meal Himalayan iiv4*r- are not iiepiHitim( in tiieir 
Iow(*r r 4 ‘aches. e.vce|)l near the p«)mts at which they <leb<Mich from tin* mountains, 
ami ('on.setpmntlv are not in that slam* of <*4pulibrinm w'lin-h j’liaracterises an old 
river t)n the otln*r hand, theii \allevs an* <ut thnHiv.h horizontal <h*posit.f^ of 
boulders ami river-ura\ nl.>. which can b** M*en to extend many Immlreds of feet, 
above the present sto‘ani l>ed |ll. IT Medli^'ott : Remrds, (ieoloijical Snrrrjf nf 
India \ <»1. IX. oA (IsTti) : IT bydekker : Meamirs, (Sndofjirnl Sarno/ of India, 
Vol WII (1S83)]. It is clear. t!n*refon*. that wlnne the riv(*rs an* now in the 
active sta^m of almidiiiLC they wa re once deposit inir streams and lillecj Uieir rocky 
valleys with the samN and Luavel- fhron^ih which tln*y have since re-cx(iavated 
their^ chatinels. They have, tli(*refon*. umler^one rejuvenation presumably due 
to uplift of tile hi^dilamls among.st which tliey ribe. 
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Date of this movement. \\'hen this uplift l)egan, we are not }'e.t in a po.sitioa 
t<» say. since we have at prescuit no evideiic** of the age of most of these old river- 
deposits. It has already heeii pointed out that the ossiferous beds of Hundes are- 
pn)hablv <if l*leistoce»ie age, whilst the Karewas of Kashmir have been attributed to 
the same period, though they may be Li])per .Siwfdik (Pliocene) (p. 343) ; the other 
high-level alluvial deposits found in the Sutlej and the Indus may be of the same 
age or may b<> of later date, but we are justified in assuming that during the Pleis- 
tocene epoch, and lu'obably for .some little time afterwards, little or no movement 
took place in the Himalaya, and the rivers gradually tended to assume a state of 
(apiilibrium. which, however, was subsequently disturbed by further elevation 
of the highi'r ranges and the 'I’ibetan region, resulting in increase of gradient 
and consequent rejuvenation of the streams, :ind the present steep gradients 
of most of the Himalayan rivers lead us to conclmh' that uplift is either still in 
progress or has only <[uite recmitly cea.scd. 

(Uillimj-I'ooh- iitid r((pfiin\ - Similar evid(*nce of recent elevation of the higher 
ranges of t he Himalaya has bi'en (l(>dnced l»y Mr. R. I). Oldham from the manner in 
which many of the sonthward-llowing streams are rapidly cutting back into the 
catehmimt arc'as and caiitiiring the. drainagi* of the Tibetan rivers on the north 
[JoKi'iKtl, Moiiclic.'itcr (> ('Of I I'd pit I col Soclflip Vol. L\. 112 (I803)|. Striking e.v;ain|)les 
of this are furnished by the Oanges \i()id.\. tin' Tista [H. II. Hayden: Memoir.'^. 
(ivulo(ii((d Smrcif <f fiidin. Vol. .XXXVi, pi. 2 (1!)07)J. tlu' .Vrun [.\. M. 
Heron: /{ccoiih. ttVo/og/cn/. Snfve/i o/' Indio. Vol. LIV. 21!) (I!)22)J. and the Sind 
river in Kashmir |R. I). Oldham: liiTovds. (tcolopicol Son'vi/ if Indio. Vol. 

XXXI. 142 (l!)()f)j. 

A most instinctive e.xample of this rapid cutting liack of the .sonthward- 
llowing streams on the .southern flanks of Kanchenjnnga in Sikkim has been des- 
cribed liy I’rof. tlarwood |‘ 'I'he (feological Structure and Physical Features of 
Sikkim " in 1). VV. Fresh field's ' Round Kaugcheujnnga 21)0 (1903)]. Here the 
Rathong (!hu |(!hu- stream or river ('I’ibetan)] and Praig ('hu. feeders of the 
(treat Rangit, have cut back (heir heads so rapidly that they have actually 
truncatc'd and cajitured what was formerly an important ea.stward-flowing tribut- 
ary of the 'I'ist.i. So ra])id has been the work of these two .streams that they 
have cut deep chasms or gorges acro.ss the old valley, with (he result, that the 
rmnnanl. ol this tormer tributary of (In* Tist.i is now only a .small stri'am. which 
occnjiies a nearly level uiiland glen, three miles in length and some 2,000 feet 
abov(> the floor of the Rathong Chu, and this elevation ks maintained nearly to 
its mouth, whence it empties itself liy precipitous cascades into the valley be- 
neath”. 'I'his rapid head erosion and ” piracy” on the part of the Rathong Chu 
is ascribed to recent elevation of the Kanchenjnnga mossif lying to the north ; 
such elevation would increase the gradient, and cou.sequently the erosive power 
of the Rathong (’hu while not afTecting that of the eastw'ard-flowing stream, 
which would lie merely tilted sideway.s [op. ci(. 298 ; .see also “ Notes on a Map 
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I?! •^-'iH'lioiijunir.r- l.v tiu- sun,, aulli..,- n, <;, „;,,ai>/nn,l Journ.il. 

o. ^ , 1.} (I,)()^)]. Hen' w,* mn iliji loc.il uplift will .nTuimt ih )1 mily for tlio 

foimation of a flttp iijiu). ,,j ^ soina o\ti*ut for llio>e 

cmioiis side \alK.\s \\lii«h, a^ l’n)|. (iarwood uiapliirally cxprasM's it. appear to 
bo sii8p(.nded in mid .lii lii^li al>f)V.‘ tln^ lf\(‘| nt tin* mam vallt'v, wlmli (lu»v jom 
ill a shtci piMijiiu. I lir ditlmiau f‘ nl |»‘\a‘I IfiMwiam tlu"<i‘ *' lianmn^ valU*\s 
and the mam stream i.s thus dm* paitK i,> nmu. lapid en.sion nl tin* ehamml ol 
the latter, thnuii^h a stiH^penim; madumt at t riluitaMi' (o uplift ol the mouii 
tains at its luNid, hut partly, in Ihot. tJarwnod^ opininn, to the in i‘ni oreupati«»n 
of the han-in- vallev.^ hx ulacims whirl, havr pime. ted them horn the elfe. t-s 
of river erosion. 


( h'lfjiH (tj fjnniis, Siieli uplitt ha'^ abn Imm*!, r<‘'jarded as rout nbutorx' i au.>t; 
of th('- doeji and narrow Li<ui 4 e‘' to hr s,‘rii m -n man\ o| the llim.ilasan rivers. In 
a previous part (]). L'tJI ). ndenmer has alreadx hrrn made to t he.'sf* i;or^(‘s and 
various possible modi's nt onnin "injursiial. Two oi thesr ai‘i‘ «>l spt‘eial ml •‘rest, 
and ani re^arih'd as funbodx'ini; the mam pnneiplrs mvolvrd. Thev aau* 

( 1 ) that the Ifimalayan draina! 4 <‘ -\>tem ha«l been est al hi^lual h<‘lore llu‘ 

ranm*s, aer(»ss which tin* n\er> now » ut. had hn nine axes of 
s[)c<ual (devation. <uid that when elevation linallv look phier its rate 
was not so ureal as to int(*rnipt tin* eonr.se of the river, wdiieh was 

theridoiv able to k(*ep it> rhannel opf*,, hv abrasion aeross the 

rising ranu<‘ : 

( 2 ) that the old rivers have* been dammed h\' the rising ranii^es and t.heir 

vallevs thus heroine lalo’s. the waters of whirl) e\a*ntually ovi*r- 
tlow’ed ami rarvrd out ’jorm*^. 


'rih' first of thesr throrir'^. wliirh wr <o\r to Mr. II. I>. M(‘<llirott \MfUn(til of 
the (ile<)l(}(/f/ <tf htdid. 1-1 rdition, tuU (lS7n)|. has hrrn applied with stiikin^* sueeess 
by Afr. lb I). Oldham h» the i i\ rr valleys of ihr llim;,laya and nei;.»hbourin;^ 
areas. In the eiunpaiatiVfdv \oun;^ mountains ol Ihdiiehista ii, whieli was still 
under tln^ sea after thr I lima lava had l)i*( omr dry land, he has lolhov(‘d out the. 
earlier stages in the prn4r-.> ol the formation of <^or;.;c*s and has ^iil»s«opn*nl ly 
extended these principle- to the Himalaya theinsf*lves \(lnKfin jilnrnl JimrHfil 
Vol. Ill, ll'* sii<:;ieste<l that tin* preM*nt ;.'or;'<'s ol the. Indus 

and tluj Hrahma|)iitra lie alon;.' the ali.unnient of vallrys wliidi were (lelined at 
the time when tlie upheaval ol the Himalaya first l)e;>an and when a pair of 
londlndinal valle.vs was established alon^r the northern fa< e of I luf rising luuss 
round the extremities of which the drainage eseapiMl towards the south. This 
assumption is borne out l^y the observations of Mr. Medlie.ott, who has shown 
that the ^^reat llimalavau rivers are * anteeedentd' and that their debouchures 
in Siwalik times were where they are at tln^ present day (itupra, p. 280), whilst 
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the rial lire oi tlie Jnclus valley 'J’ertiary deposits is evidence of the existence of a 
sfriictmal valley along tlie line of Ihe Indus at a very early date {sttpra, p, 344). 

The second theory has been advanced by Sir Sydney Burrard to explain the 
origin of the gorge of tin; Braliniaputra [Atm. Re]). Board of Scieulific Advice 
for Ivdia, Jl)()5'()0, G7 : also pt. Ill, 202J. He lias suggested that an old 

nAT*7--vaII(T, liaviiig become blocked by the rise of a mountain range, has been 
lilh'd by a lak(‘, tlie overflow from wliieli has subsequently cut a channel result ing 
in tli(* present gorge*. tSu(‘h a diversion of drainage has been shown l)y ^Ir. It. [). 
Oldliam to have occurred in one instance in lialuchistan [Itecords^ deologiad 
Svm'if of India, Vol. XXV, 28 (1802)], but in tliis case there is no tendency for 
tin* new clianiK*! to Ix'come a gorge. The watei*, where it issued fi'oni a lake, 
would hold no sedinuuit and would consequently liave practically no abrasive* 
])ower, henc(‘, (‘xce})1 in ar(*as of extreune aridity, the sides of the outlet valley 
would b(‘ worn away by atmospheric denudation concurrently with the excava- 
tion of the n(*w channel, and the valley would have gently sloping, rather than 
])i(‘cij)itous, sides. 

There are several otlun* difliculties in the way of the application of this pro- 
C(*ss to tin* llimrilayan gorges. In the first place, we should expect to find well- 
marked lake d(‘posits in the basins above the gorges. These, however, have no- 
where b(‘(‘ii r(‘cognised : the prc'viously acceyded views of thc^ lacustrine origin 
of tile Karewas of Kashmir have been disyuited [supnu y^. ‘143 ; also Kllsworth 
Huntington: The Talse if Ania, 22 (1907)], whilst the descriyDtion given by 
the late Sir Kichard Strachey of tlu*. Pleistocene deyjosits of the Uy^yier Sutlej 
\all(‘y {Qnartcrhj Joanial, (ieologiatl Sociefy, Vol. VIT, 306 (1851)] points to an 
origin in ])ajt, if not entirely, fluviatih*. 

On the otlu'r hand, basins of this kind filled with fliiviatile deposits, and in 
some (Uses even holding lakes, are commonly found above gorges in almost- all 
|)arts ol tin* A\()rld, but it can usually la* shown tliat th(*y ar(i due to the obstruc- 
tion (aused by hard bamls of rock running across tin* valley. Thus, in the case 
oi tli(‘ Suth'j. the stream alt(*r passing through tin* sedimentary beds of Ifiindes 
(‘iicouiitms the hard granite* of the great- Himalayan ranges ; its rate of erosion 
is n'tardi'd, and, while slowly w'(*aring its way down into a narrow trough in the 
liard rock, it works also lat(‘rally in the softer beds, and so produces a broad l)asin 
al)e)vi‘, in which alluvial deposits acciujudate*, and a gorge or ‘'narrows" lielovv. 

I For details as to tln'se ])rocesses see ►Sir A. (Jeikie : The Scenery of Scotland 
(1901): also (liaml)eiiain and Salisbury: Geology Processeff and their results 
(190:))]. 4hus the gorg(*s have be(*n deV(*lo])ed concurrently with the oy^en basins 
1 cliiiid the rang(‘s ratluu* than alter, and as a consequence of the damming of, 
t liesc. 

41u* two hypotheses above quoted are mutually conflicting, but so little is yet 
known ol tin* actual conditions of the Himalayan rivers that it is desirable to 
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keep in view. One tart, howevin*. is i‘l«*ar. luniirU'. that until systematic 

obs(i\ations Inwe been made of mo.st of tl\e i^reat llimalavait rivers on the lines 
of file admirable work of Mr, H. |). ()ldham in tlu‘ Siml vallev in Kashmir | AN (’on/.s', 
Geological Sarvcg of India, XXXI, Ul> and of Krol. Oarwiuxl in Sikkim 

[Quarierlg JoarvaJ, (iudogiml Sorirtg, Vnl. LVlll. TtO (\W2) : (nogra/dncal Jnar- 
no], XX, Id (HMtii) ; Apju ndi.r to I ). \\ . Kro'^h li«‘lil s l*ioittd l\(t ntjda aj auga 
(11)03)J, \M‘ ran inaki‘ no advanre m lialia in thi'> most la'^unatim^ bratadi of 
historical lesearcli. tlie history ot the ‘-urla»e iratuirs nl the raith. 

! he 1 iidohrahiH. In two ])a]>rrs published imlepnalent 1 v and almost simul- 
taneously Sir kalwin Easro»‘ and 1 h-. (L K. Kilyiim havt* adxanred an interesting 
hypothesis iv^ardinu: the earlv ri\fr-s\ >t ems ol the Himalayan area {(Jaaitcrlg 
Journal, Geologual S(H‘lftg, \o\. LXX\, pt. 3. I3S IA:) (ItHU) and Jtonnal. Asiatic 
i:!ocu:tj/ if Hingal, Xew Series. \oL XW si ‘.ei. (l!H!>)|. HrielU- slated, it is that 
ill h..or(Mie tilings, a l!u 11 o| thr >ra r\trn<lrd imm Siml to Alchanistan. and ra^t. 
and south-east through tlu‘ Ihinjab \o near Naim T.lL tbi the rle\ation ol the 
Himalaya, thi.s ^^a\’(* place to a rj\er, the head \^ater^ ol whieh ron?>i^ted o| I h<i 
Assam jiortion ol the preMUit da\ I Irahmaput i a. This thoMal west and north- 
west alon^ tlH‘ loot <»l the Himalava as lar as the iKUth western Kunjab, wheia* it 
turned southwanls aloiii; tin* line ol the modem Indus, into the Arabian S«‘ji. 
Tliis postulated riv(‘r Sir Edwin KaM<M* rails th«‘ ’ Imlobiahm ’. 'Two rivers, 
wdiich tlowed into tin* Hay of Henual, rut bac‘k and beheaded this old indoluahm, 
the eastern of the two ra[>lurin;z the As-^am portion to form the modiuai Hrahma- 
putra, and the western ^n'adually rapturing tin* portion betwaam .\ssam and the 
present Jumna, ddie Attork jiait of the piexmt Indus was a tributary of the 
old river, which tiibutary cut its way bark into Kashmir, there eapturin;i the 
head-waters of a lari^e river which either drained m»rt h-west \sard.^ into the ()\iis 
or curved south-wi‘st into Alvdia nistan. the forerunner of the Tsaim|)o. but 
fiowdng in tin* nwause direction. < bn* of the principal ari'uments put forward by 
Pascoi^ and Hiljiiim in sujiport ol this hypothesis is th<‘ t<‘inlenry ul t lie tribu- 
taries of tin* sup])osed Indobrahm to How in a dir«‘rtion oppo.site to that of the 
modern trunk river. If luit one feeder ha<l be«*n observe(l to take a course, con- 
trary to that, of the main stream, it. mi;iht ha\e biam attrilnitisl to some loe.al 
accident of topoL^raphv, but when all the piinnpal allluents of a lon^ section 
of tile river do so, it is indiratcfl that the Indobrahm llowaal from east, to west, 
wdien the tributaries were developed, ami that its direction of How ha.s beiui 
reversed. Another piece of evidence is the. presemii in the. (ianm*s, |{rahina- 
putra and Indus of identical specT's of fresh-water dolphins ami turtles, which 
are not found elsewlmre, ami mu.st have been cvoIvimI in a conneetJtd river- 
system. Tlie former argument lias been used by Sir Sidney Hurrard {supra, p, 
221) to show' that the Tsan<zpo, the upper or Tibetan portion of the Hrahmaputra, 
has also underyninc reversal of its direction of firaina;^e. Jn the pa.ssage referred 
to he concludes that the Tsangpo formerly flowed from cast to west and conjee- 
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tures that it escaped from Tibet throuf^h tlie Himalaya either over the Phuto 
pass and through the defile of the Kali Gandak, through the Karnali basin or 
along the course of the present Sutlej or the Indus. Sir Edwin Pascoe (be. cit., 
j). 148) still further suggests that the early Tsangpo flowed west and north- 
west from Pemakoi to Gilgit, and that its uppermost waters were captured in 
turn, perhaps, first by the Irraw'addy or its tributary the Chindwin, and finally 
l)y the Indobiahm. I’he latter cut back westwards along the already excavated 
valley of the Tsangpo, capturing its tributaries one by one, and completely 
reversing its drainage. The Kali Gandak and the Sutlej may have captured 
higher portions of this river, and tbc Attock tributary of the Indobrahrn may 
have captured it in Gilgit. 
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CHAPTER 36. 

ECOXOMTC rTl^OLOGV OF TKK HIMALAYA. 

Tlio Hiinaliiyan roi^ion is strikiiiiilv poor in iniiiorals of oc'onoinic valuo, t-horo 
being only tliive indiist ricvs which tan be sai<l be establishetl on a conunenMiil 
basis; tliosc' are tlu' salt aiul t h(‘ slat«^ (juarrii's in Kangra liistrict an<l the sappiiire 
and acpiainai’ine niiiies nl Kashmir. Ac,t.iva' prosj)ec.l.ing 1)\' the Mineial Survey 
of Kashmir, uiuhu' Mr. (\ S, Middlerniss. lias resultaal m tlie discovcrx of many 
mineral de])osits of potential value. 

Salt . — 'I he salt <piarries art' sitiiatial at (Juma and Orang in Mandi State; 
they are at pn\sent only ol lo<-al importaiu*(\ tin* oulfint in la'ing about .'Laao 

tons. 

Slate. -\\w Kangra slate (]uarri<'s, which are at Kanvara, havi* been worked 
with consid(*ral)l(' succ(*ss for rnanv vearspasl. 

The rock is not a true chiy '^late. but is sulliciently fissile foi- the piotlucl.ion 
of slabs and rooting-slates. 

Phyllitic slate, splitting int<» tairly thin glos>y-surta(‘«'d lamina' and belonging 
to tlie Silurian system or oldei', is known near Ihinihal and a (t‘W otiuu’ pla<*es in 
Kashmir. It has aln'adv been e\tt'n^ively u^ed with .sucecss for rooting many 
of the Jianihal cart-road bungalous. A puri*r blade slatt* from Mohri I )or in the 
(^ulmarg hills is also kimwn. l>oth t hex* \’anetii*s, «*speciall\’ the latter, may 
have a large iuture (d u.^'ctulne^s in Kashmir. 

Sapphire. Some liltx' \'ear- a'_ro the beantiliil a/aire blue sapphire oi Sum jam 
in Padar, Zanskar, Kislituar tahsll. was ae<i<h‘ntly discovered at an altitude, of 
15,000 fe<d among ish InS w hieh li.tvc* .•-im i* lM*«*n delorrmned as felsjiat hie pegmat it e 
veins in act inolite-t rcmolitc -ehi^t leiitnles m the marbh' bands of the area. 
Tlie act inolif e-t riunolii 1 * >elii>t ap|>eai> loliaM* i»ecn a modification of tin* marble. 
Larg(5 rpiaiitities of e\rellent stone- woif iotind and they yielded consi<|(»rable 
rev'enue to tlie Kaslmilr (Government and doubtless mueh [>rolit to illii-il- tralliek<*rs 
in the. st<»nes as well a> to those lin-n.srfl to work the mim*.'. Sul>secpient ly tlui 

aadtial source of the lock -apphires apjx-aied to }»e (‘xhausted. though the plac(*r 

deposit continued to yield a dimini.-hing output. 

La.t(*r on, several new vein.- of emundnm, sap])hire and |)ink eonindiim 
(ruby) were discovered in t Ik‘. above area and in its rieighbfuirhood. The quantity 
available of these as c.-timated by recent work of tlui Kashmir Mineral Survey, 

is certainly verv great. In colour, the sapphire is of a jiale. china-blue tint, l>ut 

more generally it is a ri<di ^^ky blue, which in tlie best stomps becomes extremely 
vivid. Occasionally a more slaty blue tint appears. 

An account «)f Ui- sapphire aid a'piainarin.- iniia h\ A. M. Heron, U Ri?rn in the /ItmAUtyan Journal, Vol. IX. ‘21 
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Tfu! colour is irregularly and unevenly distributed in the sapphire crystals, 
being found in stripes and patches of different dimensions among the milky grey 
and colourless corundum. 

A nsldisli lint is also found, though somewhat rare. Where found it varies 
from |)al(! pitdv to rosy red, and in a few cases to carmine with a slight blue tone 
in the red. 'I'lie linding of true deej) coloured rubies is probably only a matter 
of carefully working the veins and following them iji depth. 

Aijntmiurinc. The semi-precious gem-stone, aquamarine, a variety of beryl, 
is found at Dasu on the Braldu River, in Baltistan in the Skardu tahsll of 
Kashmir. 

'I'he stones are of somewhat slight dej)th of colour, but have great limpidity 
and brilliance when cut ami set suitably. Jn pendant size and form they have 
a most attractive ajtpoarance, and they arc in considerable demand in Kashmir 
by both Kuropc'ans and Indians. In cut gem form tliey are sold at Rs. 3-12 
p(>r carat, and in uncut form, at Rs. 21-12 per tola (about 68 carats). 

Some v(‘ins of this gem-stone have also been discovered in Padar ildla, but 
they have not been ex[)lcited so far. They bear aquamarine and beryl varying 
in colour from a pale or, perhaps one should say, delicate sea-green tint, and in 
one case to blue approaching sapphire-blue, 

Mr. 'rip])er found [Recordfi, Gcoloffical Survey of India, Vol. LY, 13 (1923)] 
beryls of pleasing colour and some of almost gem quality at Sirwigh-o-gaz, a 
sumnit'r grazing-groumi in western ( hitnll. 

Ahrasives ('polishinfi poirdcr).— Near Khunamuh in the Vihi district, Kash- 
mir, occurs the geologically well-known (Jangaimqderis rock. When ])owdered 
to various d(‘gre<‘s (d fineness it makes a. mild abrasive and elTective ])olishing 
and scouring material for metals, marble, serpentine, cement floors, etc. 

A)ili)n()ny. Sulpliide of antimony (slibnite) occurs in some quantity near 
the Shigri glacier in tla; valley of the (.'handra river i/i Lahaul. 'I’he locality has 
long been known [F. H. Mallet ; Metnoir'i, (leoloyical Survey of India, Vol. V, 166 
(1886)], but no success has attended attem])l:s to work it. 

.Ir.scafc.- A small jiroduction of orpiment has been rc'poited from Chitral 
foi' years yiUrords, (/eoluyieal Survey of Jndiu, ^’ol. JdV, 17 (1922)], from six dejioS- 
its in crystalline linu'stones. Realgar occurs as well and fluorit(i is foimd in 
both minerals. At another locality. Partial [Jireords, Geoloyical Survey of India, 
Vol. Ij\ , 14 (1923)], only realgar (hcuis, in scattinc'd patches in calcareous shales 
<d ('retaceous age. 

.Specimens have also been obtained from the Hishipje.rab valley in Ilunza 
and the Sh.ankaliia glacier in Kumaun [Reeords, Gevhgieal Sarvty of India, Vol. 
XX W , 28 ^1997)], but the amount avaihible in cither locality’ is unknown. 

Rurj/tes.— Barytes is found penetrating the (.beat Limestone of the Riasi 
tahsil of Kashmir in the familiar form of narrow veins at several places. Its 
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modern industiial usrs lor paint, lith()poiu‘, ;nn! m the eerainie and ^lass ind\is* 
tries nui.st await the utnunal iiuhastiial devrlnpinent of the eounlry aiul the pro- 
vision of easy cuiiinuinii ations. 

Bauxite, hau:n(i(‘ elai/s uud kaolni, \ very pure fonu of hatixite, forming 
ft ^uifare la\pr, averaLMii^ snnu* 4 feel in thiekness and pa^sinn downw arils into 
bauxiti(‘ day and kaolin nr ddna <lay. has been diseovered a{ a lari>e mimher 
of place's in Jainnm Prn\inie. I>auxit 4 ‘ is an <'r(‘ of alnmimum, \vlu*i 4 *as the 
bauxitic days an* used tnr nnikiuir refractories And (he kaoliii ii\ tin' pedlery 
indust ly . 

lln' bauxite' is ot tin' diaspore \aii«-ty, ha\inL: oin' mole'cule of water e)nly, 

and e'ontains betw'ee'u 70 atnl So per eeuit alumina and I le> ,7 pe'r eent siliea. 

J he coal of Jammu occurs in dose* i-omn*ctieui with tin' bauxiti*, st rat iuraphii'aHy 

At an horizon HO fe'e't above' it, and e-ould be* usi'd for ealeinmg the bauxite'. 'The 
quantity of lirst urade- bauxite lias be'cn e'stimate'el (<» be* about I.SIO.OOO tons, 

that e)l the'. se*i‘e)nel uraele' l>e'inLr riuij»hl\ abeuit 10,000,000 te>ns, e'asilv a\ailable 
at the' surtae'c. Ixaolin, known loeally as “ make)l ea e urs in (lie* lu'ighbeuir- 
hood e)f the* bauxite' ami tilers ainl potte-ry artiede's have* be'e'u maele* freun it. 

Benlouite. -Ik'ntonite', a e*lav w'lt h se'Ve'ral use'ful industrial preepeTt ies, feirrns 
a continuous l.ie'el 2 fe'e't tliiek in tin* I'emtiv eiippinic Siwalik eemideenn'ratt's, e'xte'iid- 
ing fe>r mile's, at le'ast, in the* ne*i 4 hl>euirhoeMl ed IMiimbe'r, Jammu Ibeivine'O, 
Kashmir. 

Bora i\ P>orax is feniinl in Ladakh, wdn'ie* it is obtaiin'el as an dllorese*e'neo 
from rhe*. surface* e)f the* alluvium ed’ tin' Ihiga valle*y. Jdn* supe'ilie-ial eeaiting is 
scrapt'd up a,nd Inuled with water in e'e»pj>e*rs ; tin* re'^-ulting leiiin* is tlie'ii eooled 
in small [»its, whe'ii the* borax e-rystallise's eeiit. Jlie* proeluctiem at lbi;jn is epiitc 
insignilieauit, almost tin* winder supplv ed borax lueuight inte» Irnlia be'im^ impe>rteMl 
frejiii Ceuilral ainl We'Seein 'Tibet. 

Chromiuai. -Hun* e)livine*-chre>mite' reM*k (elunite*) lias be-e-n e|isee)ve‘n'el in the 
higher hills e>l Kashmir ne*ar Dras, l*e*mbat, ami 'Tashgarn, wdn-re* it is pre'seuit in 
ene>rmejus ejuantitie*s, feuniing large* nnuintain masse*.-.. Witlnuit. any re;ael e'oin- 
municatieins othe'i* than a luielle- [eath, ami with a high pass ef I I ,:{00 fe'i't (the 
Zoji La) betwe'cii it ami the* \'alle'y <d‘ Kaslnnir, it is prae t ie ally impossil)le* to 
consieler this bulky eere* feer imlustrial |>urpe)se's at pre'sent. 

Hut in this I'einm'e t ion it may be* eif some impeu t ane e* te> reunark that the*.re is a 
possil>ility al liinling platinum, which has in>t se) far be*e*n discove'feel Ijy the 
Kashmir Mineral Surve-v, in tin* ]ie'rieje»tite*s, pyre>xe*nite*s anel elunite*s of the* above 
areas or furtlnu' inuth-we'st in (digit Wazarat, if preipe'r e*xploratiem is e-anh'el on. 
These are the rocks in wliieh platinum is ge)M‘rally femnd. 

Coal.- The chief excurrene.es ed ce»al in the llinirdaya are* annmg tin* (iond- 
wana rocks of tlui J)arje'('ling Terai and Assam Dufirs and in the 'Tertiary beds of 
Jammu and Ka.shmii. 
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A8 already pointed out {supra, p. 287) the Gondwana coal is usually too 
criisJi(*d to be of corninercia] value and sucli attempts as have hitherto been made 
to work it have not met with success. 

Coal of excellent quality (semi-anthracite) occurs in the province of Jammu, 
Kashmir, consisting of a number of scams 2 to 20 feet thick in the Subathu series. 
Its continuity over a distance of 36 miles has been proved, though concealed lu*re 
and there under debris or under the overlying rocks. The quantity may be 
reckoned to be over 100,000,000 tons easily available within a reasonable depth. 
Samples from the various deposits yield 60 to 82 per cent of fixed carbon. 

Jn tJi(‘ Karewa (Pliocene) deposits of the Kashmir Valley extensive and thick 
beds of lignite liave been discovered by the Mineral Survey Dei)artment of Kash- 
mir. So far, the Nichahom (Handwnra) and Shaliganga areas have been mapped 
and proved, and th(^ estimated quantity available in these an^as is 128,000,000 
tons, but Ihe ])resence. of lignite in other ])arts of the valley is also known and a 
much greater quantity of this fuel is confidently expected. It is not a high class 
fuel, bub it lias ils otlier uses fiir tlie manufacture of gas, oil and tar, etc. Lignite 
is also found underlying the Nunimulitic limestone of Thakiala, in an outcrop 
over 18 miles in Imigtli. It occurs in lenticular seams, up io 3 feet in thickness, 
on two liorizons, of fair quality, but the high inclination of the seams, and the 
extnune crushing of tlie c<jal, militate against its successful ex])Joitation. 

Hopper - Copper-ore, c'hiefly in the form of the sulphide, chalcopyrite, is 
common in the schistose beds of the Daling series in Darjeeling district {supra, 
}). 206) and m Sikkim \ Uceords, Geological Surtny of India, Vol. XLJT, 75 
(1012)1 and in 1 he similar rocks of the llirnrilayan zone in tlie Lesser PJinudaya 
of Kumaun. 

As a rule the lodes are patchy and irregular and no successful attenqit has yet 
b(M*n mad(' to exjiloit them on a large scale. 

()r(‘s of copper have long been known in the Kashmir Stale, aiid old workings 
are in evidenc** at Shumahal and LashtiaJ, The Miiuu'al Survey Department 
has discoveix'd ihe ])resence of copper ore in the copper bed of Gainta and Sukh- 
wal (hdi. also in the i^ad nfila, IHasi tahsil, at Kangan, Sindh Valley, Kashmir, 
as well as at various places in Kishtwar tahsil. I’hese det)osits have not been 
examiiKMl in any great detail, tliough .some of them have been mapped on a large 
8(‘alc. hlot b(‘ing in the lorm of regular beds they require careful examination, 
and it is <piite likely that some ol them may become useful deposits of copj^er 
wlum pro])(‘rly d(‘Velopt‘d. 

Fifller's cur//n- -Fuller’s earth forms a 7-foot bed near Budil, Kajouri tahsil 
of tJamimi Province, in a slate formation of the older rooks of the area, A large 
quantity ol it is easily available at the surface, but its unfavourable situation, far 
awav from the plains, among the lower hills at the loot of the main Pir Panjal 
langes, may stand in the way of its being put to any use in the near future. 
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Gold, Gold Is found in snudl cjunntitirs in ihn nmvnls of ulinost all the chief 

rivers of the lliinalaya [V. Ball : Mtunml of t/u Uioloijij of India, pt. 3 (1881)1 

and its ncoMi) proAidc^s cjceupat inn for the hx'al inhahitanls during the winter, 
when a<2[ricutlural work is at a standstill. 

In the Indus and its tril)uf ai iis, and in the Sutlej, >\ashin*» hv humus of 

piiniitive (ladles is (arried on to a ( onsidtuahle t‘Xtent, hut I lu‘ results ar<‘ at 
prest'ul too insiunificjuit to raise this tnhu'niit ttuit oicupation to tlu' status ol a 
regular industry. 

In the I'.astern Himalaya, the ^ra\els id tlu‘ Ihahmaputia and luuglihouring 
riveis lui\e long been known to he aurilerous jj. ^1. Maelanm i Iict'ords, (oiflot/icol 
Survey of India, Vol. XXXJ, -iOA (1904)], hut so far no serious attempt has hovn 
made to exploit them on modern priruiples. 

In Tibet, the goldfiidds ot Jhidok and 4'hok .lahinLi lia\e h»‘en \V 4 )rked Iroin 
very early antiipiity and lh‘rodotus’ ret(‘n*m e to tlu* g<»ld-digging ants, with 
tlie many ingenious commentaries to whieli it uav«' rise, is no doubt familiar to 
everyone. [For literature on tlu‘ subject set' Manual of the (Jeohiyy of India, pt . 3, 
Art. Gold (1S81)], Tlu' output ol the Tibetan iiidds, ho\ve\(*r, is fpiit(‘ unknown 
a circumstance to which the many storit's of tluur fabuhms wealth are m» doubt 
to be attributed. 

Gold is also found in Alghanistan, but what was fornu»rly t lu^ most prodno 
tive mine in the country, that of Kandahar, has h»ng laxm closixl owing to the 
miners having hxst the vein [(\ L* Griesbach : Memoirs, Geoloffieal Survey of htdia, 
Vol, XVJJI, pt. I, 50 (1881)]. 

Graphite, rjypsum, ochres.- lMH»rmous (pianliti(‘s of th<‘s<^ minerals occur 
groupe<l togetlu^r along a line of c(»untry hft(‘en miles long, to t lu* north of the 
Jheluni vallev cart-road near Braripura. in the Tri tahsTi of Kashmir. 

The ochres, especially tho.s(‘ of Bata Sar, are fairly ii< h in colouring Jnatter, 
and need but little }>reparati<m to make good oil paints. About Hit), 000 tons 
are known at the surface in fhis locality ; they an‘ also known at Jlmggi and Nur 
Khwah in Uri tahsll. 

The graphite of tlie above locality is of t he amoj]>hons vai hdy ; it is distri- 
buted through a 400-foot thi<kness of phyllitcM and ciuitains only ‘25 to 30 per 
cent carbon. 

In addition to the above*, flake grapliite is also found in the Kashmir Slat© 
in the neighbourhood of the sajjphiie mines, Badar, Kishtwar. It is distributed 

as flakes in a number of bands varying in thieknc.ss from 0 feet to as much as 

30 to 40 feet, and liaving a great extension along the strike. The quantity 

availablc5 of both varieties is certainly very great. 

Gypsum,- 'i-he gypsum is a pure alabaster-Jike product of the alteration 

of a pyritiferous limestone. Hundreds of millions of tons, forming mountain 
sides, lie exposed for easy quarrying. 
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Gypsuiii alrio occura in thick l)ecls, as the product of the alteration of 
liniestozie, in lower Spiti, at a sliort distance above tlie junction of the Spiti and 
Sut](‘j riv(‘rs. AltJiougli tJic quantity available is very large and the quality 
high, the lo(‘a]ity is too far from markets and too inaccessible to offer any pros- 
pects of remunerative e-xploitation of the deposits [Jl. 11. Hayden : MemoirSy 
Geological Survey of India, Vol. XXXVJ, pi. 1, 101 (1904)]. 

Iron, iron-ore is knowii to occur in some quantity in the lower hills in 
Kumaun [T. II. Hughes : Records y Geological Survey of India, Vol. VII, 15 
(1874)], where numerous attempt.s have been made to establish a snielting 
industry on a commercial ])a.his. All attejnpts failed however, presumably owing 
to th(^ cost of transport of ore and fuel and there does not secjn to be miicli pros- 
j)(*,ct of a successful revival of tlui industry. 

As in Jiiost other parts of India, iron was once worked at sev(*ra] })laces in 
Jammu and Kashmir ; tlie excellent sus])ension bridg(‘ at Hamban over the (’lienab 
Kjver was l)uiil of iroji smelt(‘d from tlu* orrs of Ghakar, MataJi or Salal in Hiasi 
talisll of Jammu Trovince (where innumeral)le pits tire still noticeable honey- 
combing tlie country), during the ruin <.)f kite Maharajti Ihinblr fSiiigh. These 
diqiosits have Jiot yt^t leceived the serious tittimtion of the Mineral Survey of 
Kashmir, but a 16-foot thick bed of jmre lucmatite has been located by the Mineral 
Survey at Khandli in llajouri, forming lenticular masses of sometimes great 
extension in th(» Kummulitic siuies, whose continuation towtirds the north-west 
has also lieen proved. Tliis on^ conttiins GO per cent of iron. 

Lead, silver - The gtdena deposits of Buniar in Uri talisll, Kashmir, have 
been (‘xplored tit vtirious times in ti d(\sultory way and without much success. 
Hecent work there by the Minertd Survey of Kashmir has indicated the probability 
thivi these gtilena veins form the noiih-western continuation of th(‘ Eamsu and 
Khtileni oeeiirreiurs ri'cently diseoveri'd, along the line of strike of the containing 
rocks. The galimti from I hese localities htis been found to contain 0*1 per cent 
silver. Old workings of gtiiena are also known in Xigote sub-division of Kitisi 
ttdisll, and much ore is alleged to have. b(‘en won from them in the past. 

K(‘eent work by the Miiunal Suivey has shown the occurrence of galena at 
various other jilaces in the Onuit. Limestone formation of Hiasi tahsll, along the 
line ol strike ol the iSigote di'posit. 

During his sur\i*y of (Titrfil, Mr. G. 11. J'i])per found numerous occurrences 
ol galena, zinc-bkmdi*, copper and iron ])yrites, tetrahedrite and jamesonitc in 
the quarizitic jiortions of tJie Sarikol shales, and galena associated with azurite, 
occurs at- Chajiari. 

J/(//n/u/UcSC.- Manga nes(* ore has been located recently at a place I mile west 
of Lidriu' nala, Badar, Kishtwar, where it is lound impregnating a quartz vein 
200 leet long and I feet thick. No analysis has so far been made. 

Marble and serpentine,- Marble of fair quality is known in several places in 
Kashmir. A layer of it, white to grey in colour, near Braripura, is available for 
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oruamental building juirpose.s in very large ({uantities. ()ther e.xeellent marbles 
and serpentines are found ilistributc'd in the liigher liillv areas. These, except 
the translucent apple-green serpentine ( ' Zehi .Mohnra ", the poison liotivtor) 
from bhigar, are too far away from rivilisation to W of eionomir value. The 
Zehr Mohura is carved into sinall (U]>s and other articles and has a pleasing 
appearance. 

Mercury,- (.'iniiabar has lieen detiM letl in c tou cut rates from annferoiis r>ands 
from the Chitral river \1ivconh, atolofiKal Siuny nf India, Vi»l. MV, 

Nickel,- of nickel have nMcntly been tliscovereil at l{amsn, Hnniar 
and Khaleni, and also in the nritiliboniluHnI of tlu‘ Sap})hire Minos l*adar, ami in 
the copper-bearing liorizon of Itiasi lahsil. all in Kashmir. I'lio siirfarc samples 
in certain eases gave a good p(*r( (*nta;i<‘ oi ni< kol (in one <‘a.st* PiiS p4‘r ctnit), but 
no opjiortnnity lias l)t‘cn found far t<» nNamine tla‘st‘ oemrnuMrs in any great 
detail. 

Petroleum.- The develo|mu*nt (»f tlic Khaur Oiltield near Kfiualpindi by the 
Attock Oil Company, and tlie recent disco\i*ry ol a bituminous horizon with thin 
veins of a.H])})alt- at various jilaces in the Jammu Ib'ovinct* ol Kaslimir, hold out 
hopes that liquid fuel in tin* form of jietroleiim, may be hiddtm in one or more 
suitable geological stru(‘turt‘s, sucli as the Nar-Jbidhan dome and the Haninagar 
“ terrace ” already discovered. Others may he brought to light by future survey 
work in rocks of the same age and (’()mp(bsition as tliosi* existing at Kbunr. But 
this is a matter about wliicli tluue can be no eertainty until deep ilrilling is under- 
taken. 

Crude oil and many other useful by-produets can also be <J>tained fn»in lig- 
nite by its distillation, as the following yield jier ton of KaHlirnir lignite sIiowh 


Liquor 65*83 gallons. 

Sulphate of ammonia ...•••••* 10*85 lbs. 

Qjj 5*43 gallons. 

Spirit from gas scrubber 1*00 gallon*. 

(about) 4,250 c. ft. 


Talc {steatite).— k ptirc, oonipacf, translucent tide of the ]>aIeKt shade of 
yellowish green occurs in the Great Limestone at bcveral phoes in the Riasi 
tahsH of Jammu Province in Kashmir. Others of a slate-grey eohmr are also 
found. The several exposures have been surveyed, and thick veins located and 
mapped, but their underground continuation cannot be determined without devel- 
opment work. There is enough visible for anyone interested in the tra<le to 

start work upon. 



368 


THE GEOLOGY OF TIIP] HIMALAYA. 


Zinc— '/Am blczide octuis in tln' Oreat Limestone near Darabi, Riasi tahsil, 
Kashniir, fonning veina and lenticles in it. 'I'he ore lenticles vary in dimensions 
from a few cubie feet to as miicli as 676 cubic feet, and the veins vary in length 
from a few inches to as much as 150 feet and in width from a few inches to 10 
feet. A specimen of pure ore gave on analysis 67*62 per cent zinc. Cadmium 
to the extent of 0*174 per cent has also been reported to be present in it. Zinc- 
bearing calcite veins also occur at various other places in the Great Limestone 
on the line of strike of the Darabi occurrence. On account of its lenticular 
nature only actual mining can prove the depth of tlie ore. A few thousand tons 
could be collected from the surface. 
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